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Abstract 


The inclusion of sustainability as a subject of study in design programs is increasingly 
in demand by educators and students, and by employers, suggesting that the role of 


future designers is to be involved in design for sustainable futures. 


The lack of a specific curriculum integrating design and sustainability issues, in a fo- 
cused undergraduate course, has been partly a consequence of a delayed process that 
involves changes in mind-set and in the way design education is seen for the long term. 
This is in the process of changing, but even in the short term, it could still be some 


time before the changes are noticeable. 


This Master’s thesis project is concerned with the development of a curriculum 
dedicated to Design for Sustainability (DfS) at the undergraduate level. It investigates 
potential content, methods and tools for a course, or part of a course, framed in the 


content of Visual Communication Design (VCD) program at the University of Alberta. 


In order to support the theories and practices related to design and sustainability, 
research including a literature search, contact with experts locally, nationally and 
internationally, and a research trip to insttutions teaching Design and Sustainability 

in Scandinavia (among the leaders in this field), were undertaken. The research also 
involved delivering pilot projects and presentations, and debating DfS issues with 
students and instructors in undergraduate classes in VCD at the University of Alberta. 
Finally, the content, methods and tools for teaching DfS used in this project were tested 
and results analyzed, in order to evaluate appropriateness and performance, determine 
effectiveness, the level of comprehension of the general structure, and the level of 


engagement of students with the concepts included. 


Testing sessions emulated traditional, project-based design classes while introducing 
new dynamics into interactions with the students. The testing sessions were designed 
to reveal important factors and considerations for future implementation of the work 
as well as means to introduce the key methods and concepts. The final proposal, based 
on results of the investigation, consists of a curriculum plan and teaching strategies 
which are supported by materials and graphics, and are meant to be implemented in 


the teaching of Dfs. 


The final part of this thesis project is dedicated to contextualizing further research 
and implementation of DfS curriculum and the possibility of developing to a more 


complex curriculum. 
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It makes _far better sense to reshape our- 
selves to a finite planet than to attempt to 
reshape the planet to fit our infinite wants. 


—David W,. Orr 


When we have hope in something, we also 
have something to say to ourselves; so, too, 

designing and planning become superfluous 
when we have nothing to hope for, nothing 

to say to ourselves. Whereas hope without 

planning ts a particular form of alienated 
behavior, planning without hope is its most 
typical form. 


—Tomas Maldonado 
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1. Introduction 


According to the World Commission on Environment and Development, within this 
century the population of this planet will reach 14 billion people.’ In this scenario 

of overpopulation and with the current patterns of global consumption, significant 
reductions of fertility rates must be achieved in order not to overwhelm the carrying 
capacity of earth to unthinkable limits (Hawken, 1994, p. 209). Today, with more than 
6.5 billion people on earth,~ life on the planet is facing one of the most dangerous 
times in its 4 billion-year history. Humans are witnesses, for the first ime ever, of signs 
of human-driven exposure to extinction of all species alive, not only by challenging the 
carrying capacity of the planet, but also by moving from a natural, low entropy state 
to a human-made high entropy one. We have always modified our environments to 
one degree or another, but the level of ecological damage has increased with the level 
of civilization and with the scale and kinds of technology (Orr, 2002, p. 15). Scholars 
and intellectuals from all sciences —exact, social, philosophical, agree. There is agree- 
ment in the global scientific community about how serious the problems are, and there 
are signs of reaction in the global political community’ and, awareness is spreading 
among the public in general. Stull, economic and political interests oppose and resist 
immediate action. Intellect and common sense point to the fact that human civiliza- 
tion is arriving at the point at which changes in our life-styles must be undertaken, in 
the short term, in order to make the long term possible. There is no room for misun- 
derstanding, avoidance or denial about the nature and magnitude of the crisis that 
humans will face in the coming years. In order to survive, we have to work towards the 
fit between humanity and its habitat (Orr, 1992, p. 83). Accepting this is the first step 


toward solutions. 


How does design relate to this context: resisting change, supporting change or waiting 


indifferently, being driven by others’ decisions? 


Designers can play a meaningful role in creating / supporting these changes. Al- 
though design inevitably involves subjective value judgments, and complete objectivity 
demands dispassionate detachment, designers, being human beings, find it hard to 
remain either dispassionate or detached about their work (Lawson, 1980, pp. 89-90). 
Moreover, when design work is heavily involved in complex issues, like sustainability, 
and design solutions are usually part of the problems that they are trying to solve, de- 
signers are challenged to using their thinking skills. It is up to designers, and their way 
of applying design knowledge with social responsibility, to take the opportunity to play a 


leading role in re-designing our society to help sustain the natural world. 
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Today, sustainability has become an issue of paramount importance in any field. 
“Sustainability is about the terms and conditions of human survival’(Orr, 1992, p. 83). 
Through sustainability as a prospective tool, the widest spectrum of human activities 
can find a way to study social, environmental and economic factors, which drive the 
future of our civilization. Integrating sustainability with design theory and practice 

is not a way to accommodate design in a new role, rather, it is a way to recall existing 


design principles connected with humanity’s role within the life cycles of the earth. 


By educating future designers in terms of sustainability thinking and sustainable prac- 
5 5 ) f 

tice we can find a key for design resilience. A curriculum integrating these two forces 

~design and sustainability— introduces multiple connections and enriches professional 


practice. 


Usually, education provides tools and methods for a professional practice, but the 
ability to think, have insight, self-criticize and imagine are human skills that should 
be encouraged and promoted as a source of meaning for every project. Dr. Edward 
De Bono, leading authority in the field of ‘creative thinking and the teaching of 
‘thinking tools’, has worked on this theory for decades. We tend to think that thinking 
skills ought to be natural skills, however thinking, as many other skills that eventually 
become natural, are not really natural at all, but have had to be learned. Dr. De Bono 
gives some examples of this: 
“There is nothing natural about riding a bicycle. There is a very unnatural and awkward 
phase. It is only later that the skill becomes natural. The same is true of swimming. We do 
not swum naturally. It is only when we know how that it comes to seem very natural.” 


(De Bono, 1976, pp. 45-50) 


The unnatural or artificially induced stage of learning how to develop our thinking 
skills may be necessary in order to create new habits and new ways of directing 


attention. 


We also tend to confuse information with knowledge and wisdom, with imagination 
and creativity, and recognizing the differences between them seems to be intercon- 
nected with the capacity of developing thinking skills. In this sense De Bono adds: 
“Imagination is more important than data collecting, since there is shortage of the former, and 
a surfeit of the latter. Indeed, information by itself will rarely give a good idea. It is the 


imaginative skill applied to looking at data that makes the big difference... 


Finally, De Bono suggests some ways of approaching the promotion of thinking habits: 
“Skill in thinking is a broad skill...1t is much more than knowing the rules of logic or 
learning how to avoid logical errors. Skill in thinking has much to do with perception and 
with attention directing. It is a matter of exploring experience and applying knowledge.. .It 
involves planning, decision-making, looking at evidence, guessing, creativity and very many 


other aspects of thinking.” (De Bono, 1976, pp. 45-50 
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A D&S curriculum will provide these thinking strategies, applied to design, by teaching 
a broader approach to problems and reinforcing the use of human skills, such as think- 


ing, to create design thinkers and not only design “doers.” 


Design, sustainability and education form a triad upon which a Design for Sustain- 
ability curriculum has to be based: design as a process, sustainability as a concept and 
education as a medium. The results of combining these three areas can lead to new 
approaches, better understanding, and reinforcement of existing design thinking as a 


part of the design process. 


This visual communication design Master's thesis project is focused on the ways in 
which sustainability can be included in visual communication design programs. It is a 
research and an exploratory project, that investigates the basis of a possible curriculum 
dedicated to Design for Sustainability at the undergraduate level. The proposal is con- 
ceptual, but the documentation of methods and tools to support the implementation 
in classroom can be used as instructional material. The material involves design issues 


such as information design and social marketing, among others. 


education 


education 


sustainability 


e — \s * 


sustainability design 
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473 pp425, Hecol 451 pp530 
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6.Okala Ecological Design, originally published a course 
guide by P. White, L. St.Pierre and S. Belletire, (2004). 
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Okala Guide, Learning Ecological Design and published 
more valuable material such as Okala transportation CO2 
values and reading material for 9 modules of the current 
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org/whatsnew/sections/ecosection/okala.html 
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Designer's Sustainability Atlas and can be retrieved from 


http://designers-atlas.net/teachguide.html 
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2. Problem Definition: The challenges for future designers 


2.1 State of the issue 
The problem of atomization and fragmentation of sustainability discussion in current design 
education, and the lack of integration of design and sustainability, can be addressed by including a 


SJocused Design for Sustainability course. 


The discussion of sustainability issues is present in design classrooms, within many 
faculties’ programs, particularly sciences, agriculture, human ecology and economics, 
mostly at graduate and postgraduate levels.' There is an increasing interest in 
sustainability issues from students and educators on campuses in North America and 
Europe and institutions of higher education worldwide. Proof of this is the creation of 
“The Talloires Declaration”, a manifesto for a sustainable future, created for and by 
presidents of institutions of higher education. Jean Mayer, Tufts University President, 
convened a conference of 22 international universities in 1990 in Talloires, France. 
Since then, many other institutions all over the world have submitted and supported 
this document, in order to create the necessary policies and frameworks at Faculty 
levels. Another example is the Icis-Lund project, which is a joint endeavor intended 

to create the foundation for a innovative new Scandinavian master’s program in 
sustainable design. Both involved institutions, the International Center for Creativity, 
Innovation and Sustainability Foundation, in Denmark, and The University of Lund, 
in Sweden, represent two countries that have ratified the Kyoto Agreement. There is 
increasing interest in sustainability issues. The effects of this process are noticeable in 
everyday news, lectures, forums and events on Campuses. While this thesis project was 
being written, a proposal for creating a bachelor of arts program in Environmental 
Studies, framed in the Sciences, is being evaluated by the University of Alberta 
governing body’, which most likely means that sustainability issues will soon have 


dedicated courses, independent of area specialization. 


There are more examples of educational projects working towards the introduction 

of sustainable design or design for sustainability. Two of them are described later as 
analogies in chapter 5: Okala Ecological Design’ and the Teaching Guide for the 
Designer’s Sustainability Atlas’, both serious work for integrating sustainability to 
design programs. In the latter, published recently, the author, Ann Thorpe, reflects first 
“Where is [DfS] in the curriculum?” and argues about the implementation of DfS as a 
focused course or alternatively, in all courses in design programs: 

“A dominant school of thought says sustainable design should not be separated out from the 
rest of the curriculum, rather it should be built in across all coursework. In essence, “good 
design is sustainable design.” In these cases you find “sustainability” elements in projects 
looking at a particular context (e.g. marketing strategy, manufacturing or a target market such 
as mobile communications or footwear), design skill (e.g. design research or model making), 
or that respond to a particular opportunity such as a design competition or “live” project 


with a company.” (p.6) 
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8. Data collected in March 2007 from the Department of 


Art and Design, Faculty of Arts, University of Alberta 
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This suggests that, as a matter of long-term planning, sustainability should be present 
in all design courses and, ideally, any design program should be a DfS program. But 
this cannot start spontaneously and/or without a planned process. It is also true that 
updating a design program takes time and commitment, and today most design schools 
are not prepared to include DfsS issues consistently. A focused DfS course brings at 
least the conceptual elements and the appropriate framework to construct DfS within 

a design program, whether as a course, part of a course, or part of all courses. In this 
sense, Thorpe also adds this explanation for her own curriculum project, the Adas, 
which is a focused source: 

“| believe that having sustainable development issues built in across all coursework in all 
design education is a worthy end goal, but at this stage, for many reasons (not least teaching 
expertise, the structural inflexibility of curricula, the crowding of curricula and so forth) 
it is simply not practical at many institutions. Then we are left with “add on” or targeted 
projects and courses that focus on sustainability, and if we do these well we will get students 


taking their sustainability interests into other coursework where it is not an explicit focus.” 


‘The purpose of this thesis project is identified in Thorpe’s parallelisms: 
“If you are lucky enough to be at an institution where sustainability is built in across all 
coursework, you can still use this guide [the Atlas] by simply looking through the teaching 
tools (e.g. discussion questions, briefs) and the topics (e.g, ecology) to find tools that suit your 


courses.” (p.7) 


DfS can be integrated to every course as an ultimate goal, however by starting at this 
point, without building a focused curriculum addressing DiS issues first, there is a risk 
of fragmentation and dispersion, which can work against cross-course integration. 

A curriculum focused on Df is a key for consolidating sustainability values and 
developing steps towards integrating sustainability in to design programs in a 


consistent way. 


An example: U of A design programs 


The UofA Bachelor of Design program consists of six routes: the General Route, 
the Printmaking Route, the Business/ Marketing Route, the Engineering Route, the 
Computing Science Route and the Social Sciences Route. Students tend to choose 
more applied fields like business, marketing or computing science, usually based on 
short-term goals and profitable practices. This is suggested by the figures found in the 
Enrollment Statistics from the Department of Art and Design for the period 1991 to 


the present. 


From 1991 to the present only 3% of the general enrollment in the BDes program 
routes chose the Social Sciences Route, while 47°%o chose the General Route and the 
remaining 50° chose the other routes, with high preference for Computing Science 
and Marketing.” Despite of the growing awareness about Sustainability issues, 3°%o 


choosing the Social Sciences route is a small portion of the enrollment. 
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This does not necessarily describe what happens during the period of study and the 
period after students’ graduate. A question arises at this point: what would happen if 
they knew, when choosing a route, that sustainability issues were included in the Social 


Sciences Route, or, what would happen if they could choose a Sustainability Route? 


Referring to this important decision in design education Papanek wrote: 
“Education can once again become relevant to a society of generalists, designer-planners. The 
main trouble with design schools seems to be that they teach too much design and not 
enough about the ecological, social, economical and political environment in which design 


takes place.” (Papanek, 1985/1971, p. 291). 


What should we expect if these complementary, aspects of design education, like 


sustainability, are taught in one way or another, but not perceived as crucial as they 


should be by students? This situation harkens back to the times when design programs, 
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were hosted by fine arts, social sciences or applied sciences, and at the same time 
were not sharing some important conceptual issues with them. More often in Europe, 
but also in other parts of the world, trends indicate that design schools, helped by a 
growing enrollment, become physically and politically more independent from other 
faculties. This is also evidence of how important is for design education in those 
countries to adapt to the changes from the very root of the public’s interest. As a 
result, these independent design faculties find a renewed chance to interact with other 


disciplines without depending on a different umbrella than design. 


Design programs at UofA are an example of co-existence, partnership and 
interdisciplinary relations. ‘This environment appropriately reinforces the capacity of 
design to promote links with other fields not necessarily connected with the Fine Arts. 
A proof of this potential capacity is the content suggested by the BDes Social Sciences 


Route. 


The Social Sciences Route includes valuable courses in Anthropology, Psychology, 
and Sociology. This list could be extended to include Human Ecology, Environmental, 
Political Sciences and Economics courses. Sull, as it is, this is a broad and solid menu 


of disciplines to create a foundation of knowledge for a future designer. 


Art and Design programs at the UofA currently include sustainability issues in courses 
that have room for discussion and debate, such as senior courses in History of Art, 
Design and Visual Culture (HADVC), Visual Communication Design (VCD) and 
Industrial Design (ID). Only in the VCD and ID curriculum do sustainability issues 
have a place in project-based work, for instance through materials and production 
processes. In courses in ID, VCD and HADVC ~all of them with a wide range of 
issues connected in one way or another with theory, practice and design thinking— the 
content of the curricula and schedules are strained just to accomplish the basics 
required in a semester or two. The result is a fragmentation of sustainability issues 

in the design curriculum. An overview shows an abundance of information and 
discussion about, but limited action connected with, sustainability. ‘Chis phenomenon 


seems to be common among institutions teaching art and design in North America. 


The atomization and fragmentation of sustainability issues is one of the consequences 
of our social environment, our western cultural motivations and life-styles based on 
consumerism, in which recognized institutions are immersed and involved actively 

as a part of a rich community. That means, our culture is involved in the pursuit 

of economic success and in this context the institutions are focused on the success 

of postgraduate students and their career aspirations. This conception of attaching 
success to profit can be extended to any field including design. This demanding format 
follows the market rules, which naturally aim to acquire as much as possible with 

as little as possible in as short a time as possible, with few economic limits. Design 


education suffers from the same limitations as any other type of formal, higher 
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University of Alberta education in this context. Professor David Orr, environmental educator and writer, 
Art & Design é AVES 
refers to this, criticizing: 
“however well intentioned, formal education cannot compete with the larger educational 
effects of highways, shopping malls, supermarkets, urban sprawl, factory farms, agro 
business, huge utilities, multinational corporations, and nonstop advertising that teaches 


dominance, power, speed, accumulation, and self-indulgent individualism.” (Orr, 2002, p. 31) 


Driven by economic values, professions like design suffer the effects of reductionism 
and utilitarianism. The more specialized or specific the design practice becomes the 
higher the risk is in affecting designers’ holistic perception. Victor Papanek referred 
to this phenomenon by reminding us that “man is a generalist”, and so a designer, 
but there is a dangerous tendency to reduce the role and potentials of design by 
fragmentation and specialization. (Papanek, 1985/1971, p. 326). Inclusion of sustain- 
ability issues in design education can help create a more holistic approach to design. 
Thus, in the process of addressing the role of design working towards sustainability, 
important concepts that should be included in the education of designers come 


into play. 
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2.2 Designers as problem identifiers, and designers as generalists 


Traditionally, designers are defined as problem-solvers more recently as problem- 
identifiers. It is the definition of problem-identifier to which design for sustainability 
has a direct relation. Victor Papanek wrote “the most important ability that a designer 
can bring 1s to recognize, isolate, define and solve problems” (pp.151). Solving 
problems is at the end of the list, once the designer has analyzed of the origin of the 
problems. For instance, frequently in senior courses, students receive the information, 
in the form of handouts or orally, etc, with the problems outlined beforehand. In 

an effort to emulate a real situation, in which a client introduces the problem, and/ 

or simply suggests the solutions, instructors’ role is to introduce the parameters of 

the project, making the design thinking process in to an exercise of determining 
appropriateness and visualization. It is more interesting for instructors to ask students: 
“what is the problem here and why?” or “what problems are not seen?” instead of 
“what’s your proposal or solution for this problem?”. Seeking the right questions 
enlightens design work and elevates the level of results. The process of design involves 
finding as well as solving problems. In order to be problem-identifiers, designers need 
a broader view of the context in which the problems come up, and must expend 
considerable energy in identifying those confronting problems, in a less linear and 


rather more argumentative process. (Lawson, 1980, p. 69) 


In the book User-Centered Graphic Design, Jorge Frascara attaches social responsibility 

to the role of designers as problem-identifiers. In his words, *...visual communication 
designers can make a significant difference in society. Social responsibility is an active, 
more than a reactive concern” (Frascara, 1997, p. 20). Frascara also differentiates 
between two important areas of communication design: “one relates to making life 
possible, and the other to making life better”. Sustainability practices address issues to 
make life possible, however this is not understood by the general public, corporations 
and organizations, who tend to identify sustainability, ecology and “green” products 
with our market, economy and consumer habits. In other words, making life “greener” 


is interpreted as making life better, while still maintaining our material values. 


Design for sustainability is about making life possible not because life is not possible 
without design, but because design is not possible within a society without effective 
systems that can sustain life on earth for the long-term. In this sense, it is necessary to 
induce the changes ~changing people minds from the pursuit of short-term material 
results to long-term projects that can sustain life- and doing so, also change the way we 
see our material “attachments”. Visual communication designers have a meaningful 
role to play in producing this effect in the media, by taking action rather than by 
reaction. Identifying ways of producing awareness, changing mindsets, and reducing 
ecological impact, involves more than solving visual communication problems, it 


means identifying and asking the right questions. 
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While authors hke Frascara emphasizes the user-centered role of designers, authors 
more focused on contemporary DfS issues hike Ann Thorpe argue about the limited 
utility of focusing on this aspect: 
“Designers have typically tried to overcome the absence of substantive consumer input 
through techniques such as user-centered design... Although user-centered design attempt to 
understand and improve the true well-being of the ultimate users of design the terminology 


itself is lacking” (Thorpe, 2007b, p. p.133). 


Victor Papanek, reflecting on the role of designers, argued against specialization and 
expressed his criticism of our cultural tendency to reduce issues by creating more and 
more boundaries between professions. Papanek held, 

“Man is a generalist. It is his extensions (tools and environments), which are designed, that 
help him to achieve specialization. But by misdesigning these tools or environments, we often 
achieve a closed feedback loop, and the tools and environments in turn affect men and 
groups in a way that turns them into permanent specialists themselves.” (Papanek, 


1985/1971, p. 326) 


Being a designer is being a generalist by default. Since design has, by its nature, to 

work across disciplines, being a generalist designer demands having a broader view 

and understanding of the sources of the problems before moving forward and trying 

to solve them. Usually these problems are hard to address and demanding, in terms of 

design thinking. Papanek refers to professionals who take these challenges as “reflective 
f=) f= cS 

practitioners” (Papanek, 1985/1971, p. 77), those designers who are “inclined to 


engage messy, but crucially important problems” 


Being reflective, and a generalist, means not losing sight of the details, but including 
the details in a wider perception of the issues. This means considering focusing on all 
aspects of the problem. On the opposite side, reductionism has led to specialization 
and fragmentation, sometimes presented under the legal format of standardization, 
with no more connections between fields than their economic links. Specialization is 
about individualization, however it does not mean more focus on real problems, rather 
it frequently means the loss of a sense of context. Specialization and fragmentation 
are connected to the dominating idea of utilitarianism extended across the global 
economic map. Utilitarian ideas are present in reducing and creating as much 
uniformity as possible, with the purpose of dominating prices and markets, and 
therefore the production of goods, and therefore the profits. This uniformity is what 
has driven design to a crisis of identity, producing more design specialization and less 
design understanding of the issues in a broad sense. In other words, on a global scale, 
reductionism is an outdated concept of “one-size-fits-all” ruling over masses, and this 
idea is so deeply rooted in our society that it has become a dangerous detour in human 


evolution. 


In biological terms, Arthur Koestler described the “overspecialization” of species 


as a detour in their evolution, contrary to diversifying, and pointed out that over 
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specialization is the principal cause of stagnation and extinction. He remarked that 
successful survivors are those who have escaped from specialization, including this idea 
among other neo-Darwinian approaches to the “survival of the fittest” (Koestler, 1967, 
pp. 161-171). 


“Massification” runs in the opposite direction from diversity on which life on this 
planet depends. Therefore, leaning toward being a generalist and taking a holistic 


approach to design suggests avoiding reductionism as a side effect of massification. 


Speaking in design terms, what Victor Papanek, Paul Hawken, and William 
Mcdonough, among other authors, maintain is that a holistic approach is imperative 
in order to re-design our systems of production, consumption and our place in the web 


of life on earth. 


Holism is defined by the expression “the whole is greater than the sum of the parts.” 
In design, this means practicing a different way of seeing and approaching things, 
trying to read the totality and complexity of the issues, while not losing sight of the 
details or the sense of scale and addressing all the aspects before taking action. In 
terms of sustainability, it demands a deeper understanding of processes and cycles in 


the natural world, before taking action toward producing wealth. 
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2.3 Design and sustainability processes 


(parallelism between bath processes) 


Processes in sustainability are related to natural cycles or natural processes. 

However, before addressing natural cycles, understanding sustainability demands an 
understanding of what a process is in the first place. Designers have some advantages 
in approaching these basic notions, since we are trained to experience design as 

a process during our education at design school. We learn, or at least assume and 
experience, that design is a process, rather than just the visible products of our design 
at the end of the process. It is not only what we can see, but also what precedes 

what we see in the form of thinking, analysis, planning, sketching, and production 
management. This is hard to remember after practicing design in the professional 
held for a while, immersed in a context of reductionism and surrounded by utilitarian 
systems. But once we remind ourselves of what we learned at school about the value 
of our design processes ~on which the strength of our final designs were based and 
evaluated- we can easily apply these concepts to gain a better understanding of every 


project, issue and system no matter how complex. 
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9. Graphic Design is Immaterial, Written by Matt Soar. 
Published on September 6, 2006. Journal of Design in 
State of the art. From a short talk presented at the AIGA 


Future History conference (Chicago, October 16-17, 


2004). 
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Matt Soar, graphic designer from Concordia University in Montreal, reflexes in recent 
lectures, that “graphic design is immaterial”,” in part trying to explain the difficulty 

in defining what design is, even for designers, in order to understand a complex 
profession in simple terms. He refers to design as something that “it’s not this or that 
but somewhere in the middle”. That “middle” can be expressed as “the process of 
design”, as long as the process can be understood as everything between the collection 


of information and the implementation of the final proposal. 


Bryan Lawson, for example, concluded that the design process is endless and there are 
no optimal solutions to design problems, mentioning that sometimes stated objectives 
of design may be in direct conflict with each other. This relates to “wicked problems” 
described later in chapter 4. In sustainability, as well as in design, it is never possible 

to be sure when all aspects of the problem have emerged. Since design problems can 
have many different solutions, the design process cannot have a finite and identifiable 
end. The designer’s job is never really “done” and it can be always improved. Design 
problems are not mathematical problems, nor puzzles to solve. (Lawson, 1980, pp. 86- 
88) In this sense, looking at Soar’s definition, the practice of sustainability is somehow 
immaterial too, it is not a collection of information and the acquisition of awareness, 
and it is not a precise ultimate goal, rather, it is an everlasting cycle. In terms of 
sustainability, designers need to analyze different processes or “middles” and look 

for multiple connections among them. Comparing design and sustainability, perhaps 
there are more multiple, interconnected processes involved in sustainability than in the 
usual utility-focused process involved in design. Sustainability interconnections add 
new paradigms to the design process, moving from linear process to multidirectional 


processes, 


An extended definition of the design process is “the management of constraints” in 
which the design process is about dealing with difficulties and managing limitations. 
In his “triad of limitations”, Victor Papanek addressed these constraints, suggesting 
that constraints in human beings are related to biological limitations, limitations of 
habitat and limitation of mortality (Papanek, 1985/1971, p. 73). This does not mean 
fighting against hmitations nor even breaking them, rather, it means understand and 
working within the limits. On the other hand, former student and educator at Ulm 
HfG and designer Tomas Maldonado address the valuable role of management 

in design, defining as “the operative and cognitive behavior by means of which 
information is transformed into action” (Maldonado, 1972, p. 51). He maintains, 
“There can be design without innovation, and innovative activity without planning. 
But neither planning nor innovation can do without the service of management 
[framework] (Maldonado, 1972, p. 50). However, Paul Hawken places “design” in 
front of “management”, defining the role of designers more broadly. In his words, 
“a sustainable world is a design problem, rather than a management problem” 
(Hawken, 1994, p. preface xiii). These authors reveal the elements for understanding 


the relationship between planning and process, in order to manage limitations or 
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constraints. 

Design for sustainability involves this complete understanding of common links 
between design and sustainability; process is one link present in both. However, 

design intervention is essentially a prescriptive activity, while sustainability tends to be 
approached from science as predominantly descriptive activity (Lawson, 1980, p. 90). 
Science approaching sustainability helps to understand the present and predict the 
future and imply of sustainability issues. Design on the other hand, may be seen to 
prescribe and create the future, and this process involves not just ethical but also moral 
responsibility. When sustainability meets the design’s approach, questions like what, how 


and why are extended to new questions like what might be, could be and should be. 


It is through the role of designers with a broader sense of responsibility, that design has 
the tools to address the complexity of a sustainable world, and in doing so, to produce 
changes. If designers are prepared to face the next decades asking the right questions 
and following the right path, there is not only hope for re-nourishing our profession, 


but also for collaborating for our collective survival. 


2.4 Design as interdisciplinary field 


The survival of life, of humans, and designers, depends on our collective sense of 


resilience. 


“Think globally and act locally” has been one of the mottos most embraced by 
designers and other professionals who advocate to providing solutions and choices in 
order to become more sustainable or “greener”. In doing so, they not only avoid the 
overwhelming complexity of global problems which lead to immobility, but also they 
reinforce the idea that every individual change counting as a part of larger coordinated 
efforts, which eventually produce a “domino effect” involving millions of other 

people. This concept means that taking action is about making individual decisions 
rather than making governments and organizations which are supposed to represent 
ciuzens~ responsible for solutions. In other words, it is expected that action starts with 
individuals before projecting further effects onto communities and societies. The more 
this interpretation involves politics the more polarized the argument becomes, resulting 
in individual action with fragmentation on one side and global discourses with no 
effective action on the other. The key to untying this discord however is not support 
one argument or another, but rather, by applying a broader approach. Acting locally is 
not necessarily about individuals. Addressing the problem of sustainability by reducing 
the discussion to a matter of scale only paralyzes individual and collective action. ‘This 
sense of paralysis is also common in classrooms, at the moment when the information 
is delivered. Then students are overwhelmed, and frequently so are the instructors, 

by the complexity and the muluple interconnections of the number of options to 
address the problems. Processing large amounts and kinds of information can lead 

to frustration, skepticism, apathy, rejection, and denying or even anger reactions. 
When individuals cannot project the individual effort on the collective results, it can 


produce mental blocks and inaction can follow. ‘This is noticeable when introducing 
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Multidisciplinary levels 


of DfS 


the problems of DfS to the class, by delivering lectures that show the state of the issues, 
and by asking questions such as: how did we get to the current situation?, questions 
involving historical and sociopolitical context, complex issues like globalization, 
inequality, etc. In design classes, when instructors or lecturers deliver this kind of 
information, and design is analyzed as a part of the problem, the most frequent 
reactions are close to anger, frustration and helplessness. Authors and lecturers like 
David Suzuki, Paul Hawken and most others have now reversed this kind of delivery, 
emphasizing who is doing what to work towards behavioral change, versus shocking 
people by how bad things are, and then using that success story to simultaneously 
describe the problem and the solution. This can be a very powerful method for 


teaching, avoiding negative reactions. 


Individuals have to be guided by a collective sense of right action. This is also 

true of citizens represented by social organizations. Collective action can only be 
accomplished by collaborative and cooperative work. Design, far from being an 
exception, can be an inspiring example of collaborative work. ‘Take the case of an 
individual designer working independently. Even a free-lance designer is not an 
isolated practitioner and knows about collaboration and cooperation. He or she will 
eventually need other designers, web designers, illustrators, programmers, printmakers, 
and even if a designer has all these skills, he or she will work beside a chent, who will 
provide insights, aims, and usually content from his other own field, from marketing 
specialists, from text writers, images from photographers and so on. Designers are 


multidisciplinary agent. 


Sustainability issues demand multidisciplinary actions. Just to mention the main issues 
related to sustainability is proof of this requirement: environmental issues, social 
responsibility, economic sense, political frames, cultural integration, scientific research, 
technological development... every field is connected with a sustainable planet in one 
way or another, because sustainability is about the basis of a benign human role on 
earth. The multidisciplinary aspect of sustainability meets a natural aspect of design, a 


natural role for designers. 
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In conclusion, the sum the of mentioned concepts: ~designers as problem identifiers, 
designers as generalists, design as a process, design as a multidiscipline, supported 

by a holistic approach to design and sustainabihty, leads to more meaningful and 
interconnected concepts. These concepts become a strong platform for a curriculum in 
which design for sustainability content can be delivered to future designers. The role of 
design in creating a sustainable world must be present in students’ minds from the time 
of their higher education and encouraged by design instructors. ‘Tomas Maldonado 
anticipated these concepts in a brillant definition: 

“Tt is a choice between destructive pessumism and constructive pessimism, We (designers) in 
fact prefer the latter. For us, there exists only one possibility: to keep rejecting everything that 
threatens human survival; to help defuse the “time bomb”, which means to respond to 
irresponsible growth with responsible control, to respond to congestion with management. In 


brief, we choose design and planning.” (Maldonado, 1972, p. 39) 


2.5 Teaching and implementation of these concepts: the curriculum, methods and 
conceptual tools 


Creating awareness about sustainability in design students, and providing detailed 
information about it and its relationship to design decisions, is an important goal 

of this thesis project. The main goal of the Design for Sustainability course is, by 
providing a conceptual framework, to modify the mindset of students and allow them 
to gain different insights and a broader sense of responsible design practice. Students 
taking Design for Sustainability will have a broader understanding of traditional 
design issues and of other fields outside design. It means a better understanding of the 
complexity and interconnectivity that rule ecosystems and the basis of life function. 
DfS curriculum will stimulates critical thinking and address new paradigms of design, 


bringing retrospective and prospective analysis. 


In a DfS course the medium must be also the message. It should be based on a 
dynamic curriculum, and current information within which students can find a 
space for interaction, exploration and experimentation. For this purpose, this thesis 
project is based on a modular structure of units covering the essentials aspects of 
DfS, determined by the analysis of other analogies and the outcomes from testing 
and personal teaching and professional experience. The units included in the DfS 
curriculum are: 

1. Introduction to the Problems 

2. Introduction to Sustainability 

3. Design for Sustainability I: the will to act 

4. Design for Sustainability II: the issues 
5. Analysis of Conceptual Tools 


6. Analysis of Case Studies 
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‘These six units are ordered in sequence, but, interconnected for a more apprehensive 


and holistic experience. Interconnecting units means developing issues in parallel 
across more than one unit at the time. In doing so, the delivery of information about 
the problems can be balanced with information about solutions simultaneously, e.g. 
introducing context at unit | can be supported by a case-study relate to the issue from 


unit 6. 


Context 


Sustainability 


Conventional, linear, hierarchical 


Cases Unit 6 
Interconnectivity between 
content units, towards 
a holistic and cognitive Design 
methodology 
Tools 


Each unit contains a core of sequential topics to address the learning process gradually. 
The idea of a traditional curriculum sequence with a hierarchical order of topics 
allows: introduction and delivery of context, increasing complexity and finally, arriving 
at conclusions and encouraging critical thinking. On the other hand, the idea of 
interconnectivity is inspired by Gestalt theory applied to education. In Gestalt, the idea 
of apprehension means connecting the experience of learning with understanding 

and perceiving the importance and effects of what we have learned. This is a holistic 
approach to learning that adds balance to the process of achieving knowledge while 
understanding new concepts. ‘The juxtaposition of these two orders, hierarchical and 
interconnected, works as a conceptual tool for the education process. Gestalt theory 


itself is a conceptual tool that can be used to give meaning to the concept of education 
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(Brown, 1975, p. 53). In this sense Bert Pearlman, educational theorist, points out 
“Gestalt theory holds that the discrete elements of a whole are meaningful only in relation to 
the whole. This is to say that the whole is not explainable in terms of any possible 
enumeration and conjunction of its parts, but rather, we can only know what the elements of 


anything are elements of that thing by having a prior conception of the whole”. 


In the proposed DfS curriculum, this methodology is supported by different experien- 
tial projects, such as interactive exercises (students participating in instructor's 
presentations), project-based sustainable designs and field trips seeking problems. 

In developing the contents and presentations to deliver in class, as well as from 
student’s projects in class, some conceptual tools are introduced, ike new methods of 
visualization, interactive “widgets” for building scenarios and new possible sustainable 


media projects. 


The pace of incorporating education on sustainability into design courses needs to 

be accelerated. The longer this process takes, the more difficult it will be to reach a 
relevant role of design in the context of coming changes. This process depends on 
having a vision and the goodwill to achieve it. It demands short-term decisions for the 
long-term benefit. Tomas Maldonado wrote: “we cannot build models that allow us to 
simulate structures, actions, and behavior if we do not already posses an unequivocal 
will to realize such structures, actions, and behavior” (Maldonado, 1972, p. 11). We can 
work on Design for Sustainability if we already possess the will to re-think structures, 


actions, and behavior. In order to do so, the first steps begin in education. 


3. Research Question 
3.1 The question 


The role of future designers is an issue discussed in every design school and profess- 
ional institution of design. In U of A design courses the discussion is ongoing. The 
challenge is in looking for the right questions rather than having designers seek 
solutions to solve existing pre-framed or “ill-formulated” problems. Moreover, since 
designers have started to understand how involvement in the profession is causing 
some of the problems that need to be solved, the discussion is focused on how not to 


produce the problems in the first place, and then look for solutions. 


The process for this thesis research project began long before the project itself. In 
looking for a subject connecting design with global issues, a wide range of questions 
came into play, bringing up more and deeper than the usual questions framed in 
design practice. In the process it was discovered that in crossing boundaries, design 


assumptions and design thinking are challenged. 
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The first research question was formulated: 
How can designers play a more meaningful future role in connecting a design with 


sustainable needs, in other words, connecting design and sustainability? 


In part, the answer 1s implicit in the question: working on connecting two fields leads 
to seeking a medium to produce the connection. Ideally, this connection should fulfill 
the expectations of modifying the present in order to improve future outcomes. Future 
designers can be the agents who will lead the changes and education is the medium to 
engineer the changes. This suggests that the key-concept is educating future designers 
about sustainable practices, or in other words, teaching Design for Sustainability. 
Jorge Frascara refers to this point in his book Design and the Social Sciences: Making 
Connections. In his words: “cultural and physical sustainability must become part of 
every design process, and schools will have an important role to play in the formation 


of the new generations of designers” (Frascara, 2002, p. 36) 


After this first question is established, more specific questions arise, which relate to the 

implementation of the premise: 

* what knowledge do designers need to address the issues involved in Design for 
Sustainability? (content) 

* can future designers be trained for a responsible design practice with long-term 
effects? How? (curriculum) 

* how early can future designers approach these issues from a design 
perspective? (level) 

* are the actual design programs adding these issues at an appropriate rate 
and depth? (current education) 


* what approaches and tools are successful in learning DfS? (method) 


3.2 Process and methods 


This thesis project addresses these questions through five main strategies included 

along the project 

1. researching (literature review). 

2. establishing the relation between Design, Sustainability and Education, and their 
interrelations, in order to consolidate the bases of a DfS curriculum (the tad of 


DfS). Incorporating different approaches from design and sustainability literacy. 


Oo 


. including a field trip to a DfS pilot course and consulting current experts in 
the field. 
4, designing a curriculum, methods and models for teaching DfS 


5. testing the model, methods and tools for teaching DfS 
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4. Background and context 


“The crisis of sustainability, the fit between humanity and its habitat, is manifest in 
varying ways and degrees everywhere on earth. It is not only a permanent feature 

on the political agenda; for all practical purposes, it is the agenda. No other issue of 
politics, economies, and public policy will remain unaffected by the crisis of resources, 
population, climate change, species extinction, acid rain, deforestation, ozone 
depletion, and soil loss. Sustainability is about the terms and conditions of human 
survival’”.(Orr, 1992, p. 83) 


4.1 Global issues 


In order to understand the context in which design has to create frameworks, it is 
imperative to gain a clear notion of what has happened, what is happening and what 
the future of humanity looks like at the present. Large species and the planet have 
interacted for 600 million years, but human civilization has become a factor of change 
for the planet in the past few centuries, and this process has been accelerated since the 


Industrial Revolution (Flannery, 2007, pp. 12, 23). 


Seeing human population growth projected in a time-line, it is easy enough to 
understand that we are a growing menace to life systems on the planet. But more 
anthropogenic factors or man-made changes have been produced for a long time, 
causing reactions in the natural world that are still not completely understood. For 
8000 years, for instance, agriculture has been modifying ecosystems by saturating 

the soil with monocultures and causing the loss of bio-diversity and increasing the 
rate of greenhouse gas emissions and their effects on climate (Flannery, 2007, p. 55). 
This problem has become more obvious over the past few centuries, when agriculture 
turned into an industrial force leading regional and international food markets, at the 
time big cities started to shape the actual map of our globalize civilization. At this 
point, issues such as loss of bio-diversity, deforestation, desertification, and climate 


change began, however very subtle changes were noticed. 


It was in the ninetieth century, with the explosion of the Industrial Revolution and 
the machinery age, that man crossed a limit in terms of exponential changes. Human 
civilization not only induced important changes at this point in terms of using 
natural resources and modification of natural systems, but also important changes 

in the political, social and economic map of the earth. The roots of fundamental 
problems we are facing in the twenty-first century, such as extended extreme poverty, 
consolidation of pandemic diseases, polarization of wealth, loss of human values and 
morals, man-driven climate change, to mention the more well-known, were begun at 
that tme in human history. The world map was redrawn by human enterprise and 
the world wars. As a consequence, the rise of corporations and economic interests 
over social policies, and western cultural domination over less adapted cultures, were 
the causes of the collateral effects known as global issues —read global issues as global 
problems, also known as side effects of globalization~ and they fuel the global agenda 


of today. The society in which we live and in which design has grown as a discipline, 
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was molded from that time on. Understanding this context is key to understanding 
why designers cannot extrapolate our thinking too far and why it is so difficult to think 


outside the box, when the box has been our actual global civilization. 


Global issues understood as global concerns, have focused on inequality and poverty 
and their social, political and economical implications, which includes issues such as 
health and medicine supply, food and water supply, literacy and education, abolition 
of slave labor, children’s and women’s rights and overall environmental consequences 
(induced by the symbiosis of industry and consumerism), among the most important 


ones. 


Governmental and non-governmental organizations have worked on understanding 
these issues and taking action to reduce and eventually eliminate the problems. But 
for decades they have been addressing the “tp of the iceberg”, fighting the visible 
consequences of caused problems rather than rethinking the origin of the problems. 
In other words, given the magnitude of the emergency in many parts of the world, 


organizations have been working on short-term solutions. 


Some independent initiatives, communities and international organizations such 

as United Nations (UNDP and UNEP programs), World Wildlife Foundation, 
Greenpeace, World Watch Institute, The Earth Charter, AIGA (Sustainable Design 
Forum), The Talloires Agreement, Massive Change, Treehugger, Bioneers, among 
many others are working hard not only to address the urgent problems, but also to 
plant the seeds for medium and long term effects. It has taken years to understand how 
deep the changes have to be in order to address global problems, and still, these new 
ideas of human development, like sustainable development, have been vastly ignored 
or minimized by the wealthy minority who have the power to solve long-term problems 


starting immediately. 
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Changes in mindset, speed of actions towards 


sustainability over society. 


Science, education, awareness and advocacy modify 
people’s mindset and behavior with regard to sustainable 
habits, but also corporations’ behaviors towards 
sustainable practices. People, as educated consumers, 
modify corporations’ behavior too, by buying or not- 
buying products from industry, and services from 
business. 

Corporations modify policies and vice versa. Politics are 
influenced by people while people’s behavior is modified 
by policies. The closer these reciprocal forces work the 
faster results can be achieved and the higher degree of 


sustainability can be assessed. 


These forces respond to levels of effectiveness rather 
than to the levels of efficiency. Efficient governments 
and ecologically literate communities can be effective 

in this process. Strong convictions and agreement 
between government, institutions and citizens lead them 
to act decisively and wisely toward a common goal. It 
can reduce the time gap between actions and results, 
and lead to sustainability and even accelerate restorative 


processes. 


In terms of time required for forces to influence each 
other, and how quickly actions are taken, countries like 
Canada have bigger gaps than some European countries 
leading the changes toward sustainability like Sweden. 
Canada is ranked 8th in the list of countries by GDP, 
while Sweden is 19th, this evidences that the issues are 
attached to cultural and political rather than economic 


factors. 
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10. Concklin, Jeff. Paper retrieved on November 2005 


from http://cognexus.org and part of a forthcoming book: 


Dialogue Mapping: Building Shared Understanding of 
Wicked Problems, Wiley, October 2005. 

11. Rittel , Horst “Dilemmas in a General Theory of 
Planning” (1973) and “Issue-Based Information systems 
of Design” (1989). The Institute of Urban and Regional 
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4.2 Wicked problems and ill-formulated questions 


The complexity of these problems demand that we operate from “the roots”, as a re- 
design process, going back to the origin of design necessity. Addressing these problems 
partially or taking them from the visible end of the process instead, can lead to asking 
the wrong questions and also lead to unexpected and undesired consequences. Horst 
Rittel in the early seventies, and more recently Jeff Conklin, have referred to these 
kinds of situations as “wicked problems” based on “ill-formulated questions” |’ 

the kind of problems in which every time a solution is applied, wrong or partially 
formulated, it can create new problems eventually becoming an uncontrollable 
situation. In “wicked problems” there is no “problem” in the traditional sense; similarly 
no “solution” is ever achieved in the traditional sense. Conklin proposes better 
alternative terms like “domain of concerns and needs” for “problem”, and “domain of 
resolution and satisfaction” for “solution” “(solution) simply meaning a proposal that 
might resolve some part or aspect of a wicked problem”. Bryan Lawson adds more 
valuable insights to this matter “In design the solution is not just the logical outcome of 
the problem, and there is therefore no sequence of operations which will guarantee a 
result” (Lawson, 1980, p. 89). 

Framed in the traditional approaches to problems of design, where the problem is 
formulated by a client before asking for design intervention, the wicked problems 
concept can be considered appropriate to provide “solutions” and solving a part of the 


problem, or the visible end (Margolin and Buchanan, 1995, pp. 3-19). 


In the field of Design for Sustainability, the wicked problems theory helps to re-think 
sustainability problems as a whole, paying special attention to interconnections of 
factors, and allowing consideration of other theories like lateral thinking (De Bono, 
1985, pp. 140-147) or the triad of limitations in design (Papanek, 1985/1971, p. 73). 
All these theories tend to propose a holistic approach and a “breaking out of the box” 
in addressing complex problems. But by no means do they solve the problems; rather 
they hardly help to understand it better. Environmental educator and writer David Orr 
described how wicked sustainability issues are: 

“after a century of promiscuous chemistry, for example, who can say how the 100,000 
chemicals in common use mix in the ecosphere or how they might be implicated in declining 
sperm counts, rising cancer rates, disappearing amphibians, or behavioral disorders? And 
having disrupted global biogeochemical cycles, no one can say with assurance what larger 
climatic and ecological effects will be. Undaunted by our ignorance, we rush ahead to 
reengineer the fabric of life on earth. Maybe scientists will figure it all out. It is more 
probable, however, that we are encountering the outer limits of social-ecological complexity 
in which cause and effect are widely separated in space and time and in a growing number 
of cases no one can say with certainty what causes what. Like sorcerer’s apprentice, every 
answer generated by sciences gives rise to a dozen more questions, and every technological 


solution gives rise to even more problems.” (Orr, 2002, p. 26 
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If the problems of sustainability mean the rise of new paradigms for design, future 
scenarios can be described as the modern dilemma for human kind, a wicked situation 
in which “we find ourselves trapped between the growing cleverness of our science and 


technology and our seeming incapacity to act wisely” (Orr, 2002, p. 29) 


4.3 Sustainability: a problem of design 


Jorge Frascara addresses the role of designers as problem solvers vs. designers as 
problem identifiers. The first demands interdisciplinary activity. The second demands 
the identification of important problems and development of interdisciplinary 
strategies to deal with them (Frascara, 2002, p. 35). Sustainability is a complex net 

of important issues and identifying problems within these issues is a core task for 
designers. Frascara extends the concept, pointing out that “It is not sustainable to 
continue just reacting to clients’ requests for design inventions” in clear allusion to 
social and ethical responsibility of designers’ practice. Frascara address the nature of 
these challenges describing what is needed to approach complex issues with a broader 
and wider sense: “A set of tools to look at the world will have to be developed by 
inquisitive, critical, interdisciplinary observation, performed by people in love with 


humanity” (Frascara, 2002, p. 36). 
yaa | 


The role of designers working toward sustainable standards is also noted by Economist 
and Ecology advocate Paul Hawken as previously mentioned, by suggesting 
sustainability is a problem of design rather than a problem of management (Hawken, 
1994, p. preface xi). In this way, men can manage things that they create with design 
and execute with engineering and technology, like machines, cars, buildings, objects, 
but our knowledge of the earth is in no way comparable. In David Orr words * we did 
not make it [the world], we have no blueprint of it, and we will never know fully how 
it works...the target of management is not quiet what is appears to be since a bit of 
what passes for managing the earth is, in fact, managing human behavior.” (Orr, 2002, 
p. 17) Also alluding to ethical and moral responsibility of designers toward sustainable 
practices Orr held that sustainability 
“is a design challenge like no other. It is not about making greener widgets but how to make 
decent communities that fit their places with elegant frugality. The issue is whether the 
emerging field of ecological design [and design for sustainability] will evolve as a set of 
design skills applied as patchwork solutions on a larger pattern of disorder or whether design 
will eventually help to transform the larger culture that is badly in need a reformation... 
Green consumerism or even greener corporations are band-aids on wounds inflicted by 
economy grown too indifferent to real human needs and pressing problems of long-term 


human survival.” (Orr, 2002, p. 12) 


It is not possible to sustain something that is ill formulated and misdirected or, 
what is even worse, out of control because it is too late to re-design it. Sustaining 
something that works badly only drives to the risk of total and inevitable failure, 
without mentioning the incalculable human and material costs involved. ‘This 


paradigm is described by David Orr: “we cannot know what sustainability means 
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12. Alberto Manguel is an anthologist, translator, essayist, 


novelist and editor. He was born in Argentina, became 
Canadian citizen in 1982 and currently living in France. 
Manguel visited U of A in 2007 as a part of CBC Massey 


Lectures Series. 
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until we have decided what we intend to sustain and how we propose to do so.” (Orr, 
2004, p. 141) When designers talk about sustainability or sustainable futures, they 
talk about redesigning things to sustain and re-design the future of things. Design for 
sustainability is about detecting the nature of failures and acting towards fixing them in 
harmony with natural rules. It demands certainty, whether restoring the situation to the 
point at which things turned wrong or simply start from zero (here the word “simply” 
meant in simple words). In this context, Orr clearly described the necessary way of 
thinking of design: 
“The twentieth century was the most brutal and destructive era in our short history. In the 
century ahead we must chart a different course that leads to restoration, healing and 
wholeness. Ecological design [and design for sustainability] is a kind of navigation aid to help 


us to find our bearings again.” 


As mentioned previously, design has to be understood as a process in order to address 
the interconnected processes involved in sustainability. These interconnections follow 
a complex net of interdependent systems, and this basic net is the web in which life 
runs on our planet under natural rules. It is useless to discuss how the human species 
can modify these rules, since they are the same rules that govern the universe, and 
humans are just a small part of the universe. Using a metaphor, an atom cannot work 
against the laws of physics in which atoms have the sense to be atoms, or in other 
words, humans cannot choose between the time in which we live or another, the world 
we live in or another, the universe we are a part of or another. We only have one 
environment. Alberto Manguel, literate in many languages, said that “any loss is a 
common loss”.'? Manguel referred to languages and how the loss affects culture, but 
this metaphor is as present in nature as in cultural diversity —any single loss, affects 
the whole and its equilibrium. Changing it or going against the rules that keep us 
alive, to use a behavioral metaphor, is suicide. Common sense points this out and no 
reasonable individual would disagree with it. David Orr wrote, “It makes far better 
sense to reshape ourselves to a finite planet than to attempt to reshape the planet to 
fit our infinite wants” (Orr, 2004). However, our collective behavior seems to go in 
the opposite direction. Later in this chapter, some definitions are introduced. The 
assumption and acceptance of the principles introduced by those definitions must be 


~not only implicitly but also explicitly— transformed in actions and measurable facts. 


If design can be approached as a process, not just as the formulation of a problem, 
and not the final solution to that problem, but everything in the middle, so can 
sustainability. Therefore, sustainability, understood in terms of sustaining life on earth, 
can be approached not just as the formulation of how to sustain our civilization as it 

is, nor the ultimate goal of solutions to adapt everything around us in order to sustain 
our civilization as it is, but everything possible to make a human civilization a factor for 


good, by being part of natural cycles and processes. 


Natural processes work based on time factors. Ancient civilizations understood this 
very well, using time not as a constraint, but as a tool of change and adaptation. David 
Orr has defined sustainability under “the arts of longevity”, based on earlier cultures 
and other societies which understood natural processes (Orr, 2002, p. 11). Settled 


cultures, like first nations and aboriginals in every corner of this planet did it very well, 
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before the word “ecology” was used. They designed with ecology in mind; in David 
Orr’s words: 

“because to do otherwise would bring ruin, famine and social disintegration. Out of necessity 
they created harmony between intentions and the genius of particular places that preserved 
diversity both cultural and biological capital; utilized current solar income: created little or 
no waste, imposed few unaccounted costs; and supported cultural and social patterns. 
Cultures capable of doing such things work slowly and from the bottom up.” (Orr, 2002, p. 9) 

Here the notion of long-term results, guided by slow and controllable changes, 
is present as a consequence of a culture that had no access to huge amounts of 
information, but had to work with collective knowledge and build cultural wisdom. 

“Tn contrast to the linear thinking characteristic of Westernized people, Native American 
cultures, for example, had a more integrated view of the world in which they lived.” (Orr, 
2002, p. 10). 

In America —understood as a continent, not a country— the successful western culture 
leading by United States, with a short, nervous, puritanical and futuristic history, 
contrasts with Latin America and its long, multlinguistic, Iberian, Aztec, Quechuan, 
Amazonian and baroque history. As a result, culturally speaking, we could describe 
impatience in one side of the history (the north) and patience in the other (Fuentes, 


2001, p. 56), a fast culture and a slow culture. 


The ancient way to understand the natural world is connected with understanding 


how time works, how “optimums” should subordinate “maximums”, how things must 
be night and not only well done, and how all this knowledge leads to wisdom, which 

is a way to say being intelligent and capable of survival. In this context it is worth 
remembering that ancient cultures — as is the case of America ~ did not fail, but they 
were corrupted and destroyed by the irruption of modern western cultures driven by 


the European conquests. 


In conclusion, and connected with concepts held in Chapter 2 (pp. 9-14), sustainability 
is consider a problem of design. It demands designers as problem identifiers, design as 


a process, time as a factor, and natural patterns as models for which to strive. 


4.4 Definitions of Sustainability 


‘The previous chapters have defined design, described the role of designers and 
oriented design in terms of sustainable practices. Understanding what design is —a 
process, a multidisciplinary actor, a medium to help idenufy problems~ is necessary 


before moving on to address sustainability as a field. 


The most accepted definition of sustainability does not exactly address sustainability. 
Instead, it is a definition about sustainability apphed to another concept: development. 
In fact, the word “sustainability” is not present in traditional dictionaries. Only 
recently has the term been added to user-based public databases like Wikipedia. Even 
in these databases, the most accurate definition is still related to “development” or 


more precisely “economic development”. ‘The Bruntland Commission to the United 
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13. Bruntland Commission, retrieved in July 2007 from 


http://en.wikipedia.org/wiki/Sustainability 


14. These concepts were retrieved from notes taken 

at Icis-Lund Sustainable Design Futures pilot course, 
from lectures given by Karen Blincoe (ICIS), Alastair 
Fuad-Luke, and Dr. Marten Karlsson, (IIIEE, International 
Institute for Industrial Environmental Economics), in Lund 


University, Sweden, November 2006. 
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Nations introduced the most popular definition of sustainable development for the 
first ime in 1987, but it was present in the minds of economists, thinkers and scholars 
for some time. In the 1970's. Gro Harlem Brundtland, former Norwegian Prime 
Minister, defined sustainable development as development that “meets the needs 

of the present without compromising the ability of future generations to meet their 
own needs”.'! This is the most accepted definition of sustainability. A more detailed 
explanation of the concept refers to the continuity of economic, social, institutional 
and environmental aspects of human society, as well as the non-human environment. 
In other words, it is also an attempt to provide the best outcomes for the human and 


natural environments, both now and into the indefinite future. 


Another well known and very accepted definition of sustainability is the tiple 
bottom line, a diagrammatic representation of the issues that sustainability addresses, 
which add to traditional business thinking of the “bottom line of profit”, with two 
new dimensions: the social and the environmental. These three bottom lines, in the 
shape of a triangle, indicate that the more centered in the graphic the approach to 
business is, the more sustainable a product is meant to be. The point in the middle 
of the triangle represents a sustainable product, which means socially equitable, 


environmentally harmless and making economic sense.” 
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‘The word “sustainable” is defined as the ability to continue a defined behavior 
indefinitely. In order to define Design for Sustainability ~if just one definition could 
collaborate to better understanding, a first approach might be: 
DfS is a process of design that creates the necessary framework to develop products 
of design or modify human behavior by design, which might meet the aims of 


sustainable development. 


Perhaps the more insightful definition of design for sustainability, is the one written by 
David Orr while defining ecological design or eco-design, the closest relative to DfS: 
*“ ..feco-design] is an art by which we aim to restore and maintain the wholeness of the entire 
fabric of life increasingly fragmented by specialization, scientific reductionism, and 


bureaucratic division.”(Orr, 2002, p. 29). 


4.5 Mimicking the best design: mimicking nature. 


In the words of Aristotle: “Nature does nothing uselessly.” How far are we from saying 
“design does nothing uselessly”? Design is not a natural process, but designers are 
human beings and thus products of nature. In addition to humanities and human 


sciences, nature can also inspire good design. 


In defining the science of Biomimiucry (from the Greek bios, life, and mimesis, 

imitation), Biologist Janine Benyus, inspired by nature’s wisdom, held nature as model, 
nature as measure, nature as mentor. (Benyus, 2002). Design can be inspired by natural 
models, design can be measured in terms of its role in natural systems, and design can 


work under nature’s frameworks. 


We have the clues to help us reach the best design products and mediums created and 
used by design all around us. 

* After 3.8 billion years of research and development, failures are fossils, and what surround 
us is the secret to survival. The more our world looks and functions like this natural world, 
the more likely we are to be accepted on this home that is ours, but not ours alone” (Benyus, 
2002, p. 3). 

This enlightened definition puts in simple words the path we have to seek and 

follow in order to work “within the limits” try not to break them. Papanek extends 
this way of thinking while seeking the designer’s role. He wrote that design, if it is 

to be ecologically responsible and socially responsive, must be revolutionary and 
radical in the truest sense. It must dedicate itself to nature’s principle of least effort, 
maximum diversity with minimal inventory or doing the most with the least. That 
means consuming less, using things longer, and being frugal about recycling materials 
(Papanek, 1985/1971, pp. 344-346). David Orr agrees with this idea, adding that 
“sustainability depends on replicating the structure and function of natural systems” 
(Orr, 1992, p. 33). On this path, it is worth considering certain definitions and 


differentiations as described later on this chapter. 
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It is hard to think about mimicking nature without falling into the trap of scientific 
complexity. We tend to think of nature as something usable, but complex to 
understand, something to take from but not to give back to. However, everything 
we do and everything we are is framed in a natural world with natural rules. With 
the appropriate set of concepts we can be part of and work in harmony with such 


complexity and perfection. 


Benyus introduces helpful descriptions of nature’s laws, strategies and principles 
(Benyus, 2002, p. 7): 

1. Nature runs on sunlight 

2. Nature uses only the energy it needs 

3. Nature fits form to function 

4. Nature recycles everything 

5. Nature rewards cooperation 

. Nature banks on diversity 


6 

7. Nature demands local expertise 

8. Nature curbs excesses from within 
C 


9. Nature taps the power of limits 


In addition, nature can solve more than one problem at the time indeed multiple 


interconnected problems at a time~ without creating a new one. 


These ten points constitute a good model for planning and creating our products of 
design, conceptually and practically. Accordingly to these principles, nature is a model 
for a different material world in which: 


* farms works like forests and prairies 


buildings accrue natural capital like trees 


* waste water systems work like natural wetlands 


materials mimic the ingenuity of plants and animals 


* industries work more like ecosystems 


products become part of cycles resembling natural materials flows (Om, 2002, p. 22) 


In industrial design, the analysis of the aerodynamic behavior of seeds in some trees 
can inspire the design of systems for soil erosion control (Papanek, 1985/1971, pp. 
194-200). Sull rudimentary, solar energy based on photovoltaic panels was inspired 

by leaves taking the sun’s rays and converting them into energy (photosynthesis). 
Impressive further developments in solar-based technology are promising exiting 
outcomes for the future, is the case of scientists working on the production of artificial 
photosynthesis “Triad project”, in the seeking of new sources of alternative energy 
(Benyus, 2002, p. 76). 


In visual communication design complex human-made information is delivered 
in the form of a natural phenomenon: light. As designers learned in optics from 
physics class, color perception consists of different ways of decoding light waves 
over physical mediums (surfaces), black and white being the extreme absence and 


saturation of these light waves. In short, we use natural laws to transmit information. 
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In the visual communication profession, problems are related to the media, often and 
specifically paper. Technology can help us to develop new alternatives to move away 
from an unsustainable system (paper-based industries like media and packaging) to a 


sustainable one. 


In this sense, futurist and evolutionary economist Hazel Henderson describes a new 
era of technological development as “Emerging Light Wave ‘Technologies (Photonics)”. 
Henderson reminds us that sunlight falling on the earth (in form of photons) “supplies 
enough energy in 10 minutes to put our entire six billion population in orbit” 
(Henderson, 1999, p. 14), to which Wilham McDonough adds that 
“for the majority of our simple energy needs, humans could be accruing a great deal of 
current solar income, of which there is plenty: [a] thousand times the amount of energy 
needed to fuel human activities hits the surface of the planet every day in the form of 


sunlight” (McDonough, 2002, p. 32). 


Henderson wrote a detailed list of technologies in progress under the umbrella of 
“The age of light”. In it is included: fiber optics, lasers, holography, solar, optical 
computers, bio and genetic technologies, nano technologies among others. We 

can easily add to this list new technologies or new combinations of technologies, 

like electronic paper, a device which is a screen and a paper all in one, re-usable, 
uploadable low-energy consuming, long lasting and finally recyclable. More new media 
such as those using only projected light and intelligent screens are being developed and 
they will be coming soon into the market. Helped by these new technologies, we must 
find out how nature works to produce the effects that we are looking for, and borrow 


the concept, to mimic nature’s effectiveness. 


4.6 Other relevant definitions and important differences 


The more our world looks and functions like the natural world, the more successful our 
design practices will be. Understanding this demands looking for correct definitions 


and clear differences. 


As a result of this research, a collection of concepts and definitions were listed with 
the intent of bringing to design students the basic notions that support the theoretical 
background of Design for Sustainability, as well as introducing the basic terminology 


and etymology implicit in it. 


There are two important leading concepts: Holism and Long-term Thinking. Although 
there is no possible linear sequence to organize a complete list of concepts ordered by 
hierarchy —and holism and long term thinking can be placed anywhere in the process 
of describing —these two terms have a deeper meaning. A neurological web rather than 


a linear path more likely represents the interconnections between DfS concepts. 


As mentioned in chapter 2, holism can be defined as “the whole, greater than the 


sum of the parts”. In terms of a sustainable practice of design, a holistic view means 
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looking at our design process from a broader perspective, which leads (ideally) to 


unasked questions and the detection of hidden problems. 


Long-term thinking is the capacity to apply a holistic view by adding the time as a 


factor in the solutions. 


Also related to long-term thinking, is the capacity to work possible future scenarios 
into the process (Schwartz, 1991). In terms of a sustainable practice of design, 
sustainability itself demands ethical and moral responsibility applied to decisions taken 
in the present and how those decisions will affect the future. Again, time is a key factor, 
however, rather than merely a constraint, design for sustainability makes it into a tool 


for change. 


In understanding how nature works in such an effective way, and in trying a holistic 
approach and long-term thinking, other relevant key terms worthy of defmition, come 


into play: 


Resilience: the mental ability to recover quickly from depression, illness or 
misfortune is an important word in terms of design, it implies the capacity that 
designers must have to recover our social role in finding and fixing problems. It 


demands a subordinate keyword no less important though: humility. 


Restorative: the ability to recuperate degraded, damaged or destroyed systems 
through active human intervention is a term used by Hawken, McDonough and other 
authors to describe the stages before turning into sustainable systems. In terms of a 
sustainable practice of design, it means design that has the capacity to recover its initial 
role and help to restore things to the point at which they become sustainable. Also 

the word regenerative: the ability to replace the present linear systems of throughput 
flows with cyclical flows is related to this concept and its definition is clearly oriented 
to the seeking of sustainable development. Arthur Koestler held that regenerative in 

a broad sense 1s a possibility of reacting to a cnitical challenge as an alternative to a 
degenerative detour in evolution. It involves, in his words, “major reorganizations of 
structure and behavior, which result in biological or mental progress.” (Koestler, 1967, 


p. 173) 


Enlighten: to make clear to the intellect or conscience, making up the mind or 
understanding is a verb but also the description of an emotional state, a feeling of 
excitement when we realize the truth or a new path in seeking the truth is revealed. For 


designers, sustainability can be a new path that drives to enlighten. 


Ecology: the scientific study of the distribution and abundance of living organisms 
and how the distribution and abundance are aflected by interactions between the 
organisms and their environment. We all have an idea of what this is about, but it is 
important to have clear understanding of its origin and etymology. The term oekologie 
was coined in 1866 by the German biologist Ernst Haeckel. The word is derived from 
the Greek oikos, “household” and logos, “study”; therefore “ecology” means the “study 


of the household [of nature]”. Ecological practices have become synonymous with 
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environmentally friendly practices, but their implications are much further connected 

with social and economic factors, in other words, with sustainable development. From 
design perspective, environmental problems are mainly the result of a “miscalibration 

between human intention and ecological results, which is to say that they are a kind of 
design failure.”(Orr, 2002, p. 14) 


Anthropogenic: the influence of human beings on natural objects. ‘This definition 

is actually a good question for designers: how influential [on natural objects} are our 
products of design or design-driven actions?. Design, by definition is an anthropogenic 
factor for nature. How good that influence can be by design, hes in our sense of 


resilience and humility. 


Entropy: (commonly) the tendency of a system that is left to itself to descend into 
chaos. The second law of thermodynamics: transference of energy. Entropy effects 
are commonly misunderstood, using the term to Justify a pessimistic vision of human 
endurance and a pessimistic version of the future. In simple terms, it is held, there is 
nothing we can do in order to avoid the descent into chaos. It holds that everything 
starts and ends, like an inevitable lmear process, which resembles mortality. Along the 
same lines of thinking, there is nothing we can do for our future because all of us will 
die sooner or later. But the point here is when and for how long the things we make 
will affect us, and the others to come before we die. In other words, how does the ume 
factor, and our finite human nature, affect our way of thinking. A day is a lifetime for a 
mosquito. A human life is a moment on a planetary scale and a planetary scale history 
for a mosquito, but both species, mosquitoes and humans belong to a system that 


works beyond our scale of comprehension. 


A more fruitful interpretation of entropy is one that which suggests we are always 
moving from one state into another, changing to maintain the same core. Nature is 
the model, measure and mentor in this. In this context the problem with human as an 
anthropogenic factor is in modifying the tendency and pace at which entropy works, 
going from a natural level of changes to a high level of changes and unimaginable 


consequences. 


Designers should be more interested in the second definition of entropy, which 
introduces us to the science of thermodynamics, or how the energy is transferred 
from one state to another, and what the cost of this transference was. The economic 
factor in the sustainable development’s triple bottom line is directly affected by the 


understanding of this theory. 


Ecological footprint: the resources (in terms of land and water) that a population 
would need to sustain and support itself and to absorb its wastes. It is understood that 
there is no such thing as waste in nature. This is a conceptual assumption but, since 
nature re-uses everything that it produces, it is also a verifiable fact. The footprint in 
this case is related to any alteration produced to natural processes; this means artificial, 


anthropogenic or man-made alterations. 


32 


ee a a 7 == 
1p Sr shta es DaSegwer” wee mew; os 
; tng ey <S ye —_>: russe 
Deiaser 2 o< Sec O92 Terre 
26ni GREN oD - o” © a | mead? ° 
weet aap C4 Siyeee _ ie 
i Se nw © -_ 
a appa 2s)? 0 < is ; ee ee = 
Gre a “aes ot pom r~ ) iP. > : 

. inemPagege? eee - " 2 6 
piranha De ages >“ mary _ 
a ee er eee s G-=ee -6 = 

ee : _ vy 

: ~ _— > 2. a) rer e _ 7 
) See-re Ge SG!" AS \ = ap 
Ce ee om. Se 

Hep aveete” =< 2 Oe “Nee 
emioe ee aak> -- wath <4 ars 

= ov. , 

- 
: han Ges 8 os > oust 
Pent > ere— Pa SY e Gwe - 


1463 eee Quis? a ye 
hppa —> = ame 
a a a 
—— 


soem 


University of Alberta 
Art & Design 


15. Words taken from David Orr's interview by Treehugger 
Radio, retrieved from http://ads.treehugger.com/thtv 
files/audio/TH%20Radio/Podcasts/TH %20Radio%2052. 


mp3 on October 23rd, 2007 


Carlos Fiorentino | VCD 
Master's Thesis Project 


Carrying capacity: the number of individuals an environment can support without 
significant negative impact. Beside the depth of alterations made to natural processes, 
a growing population on the planet implies multiplying anthropogenic factors. The 
effects of uncontrollable growth are challenging the carrying capacity of the planet 


and can lead to unthinkable consequences in a relatively short time. 


Greenhouse gases (GHG): gases emitted as a result of human activities, which 
produce a “green-house effect” (infrared radiation in the atmosphere, which warms the 


planet’s surface). 


It is not the purpose of this basic list of terms to reproduce an encyclopedic revision. 
However it is worth paying attention to the origin of the problems that design for 
sustainability has to address, revealed by widely used terminology. Climate change has 
become an issue that turned on the alarms of our civilization, because of the simple 
fact that it has become tangible and calculable. It is proof of anthropogenic factors and 
subtle, but definitive alterations to natural processes made by humans. But it is also a 
problem to be fixed, as long as we understand causes, consequences and the natural 


way to solve it. 


A revealing exercise for challenging our assumptions is the analysis of similar keywords 
(sometimes easy to mix up) with different or opposite meanings, and the use we make 
of them, the concepts supported by them, and most importantly, the misinterpretations 


derived from them. 


Pessimism, optimism and hope 

The first differentiation worthy mentioning is probably the best description of what 

is happening in the world today when “green” initiatives and ecological speeches 

gain the attention of the public and, as a result, two reactions can be seen: one 

related to optimism and the other to pessimism. Both extremes can fail in addressing 
sustainability issues. Optimism is based on predictions and tendencies about the future, 
but optmism can easily mislead. On the other hand pessimism paralyzes people. The 
right focus is in understanding the difference between optimism and hope. Hope is 

a sober quality that requires courage and will and can change even the optimistic 
forecasts. It is about doing our best. Optimistic speeches are what the audience wants 


to hear, but are often rather phony and not terribly sober."” 


Intelligence vs. cleverness 

Intelligence, defined by the dictionary, reflects a broader and deeper capability 

for comprehending our surroundings “catching on”, “making sense” of things, or 
“figuring out” what to do. Cleverness, on the other hand, means possession of quick or 
able intelligence. It reflects ingenuity and talent. 

The difference between them is in the range, and this is connected with the time factor 
that affects both. While being intelligent means having a broader comprehension of a 
situation and acting according to critical skills in order to achieve a goal, being clever 
relies on talent to react quickly, but not necessarily correctly enough to achieve the 
ultimate goal. In terms of design for sustainability, intelligence and cleverness describe 


two different stages in a timeline. Design for sustainability demands acting for long- 
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term results, and it means acting intelligently rather than only cleverly. 


Beyond efficiency: effectiveness 

Efficiency can be defined as the extent to which time is used for the intended task. 
Effectiveness, as the power to produce a decided or decisive effect. Both concepts 

are meaningful for developing good sustainable design, however there is a subtle but 
critical difference. Something efficient is not necessarily good. Take for example, 

war machinery or Nazi propaganda. They were very efficient indeed, also nuclear 
technology that resulted in atomic bombs, and new technological advances like genetic 
design all involve potential and irreversible side effects. The advantage of thinking in 
terms of effectiveness is based, as the root of the word indicates, on the effect that we 


expect and the effect that we finally produce at the end of a process. 


Optimum vs. maximum 

This is another critical confrontation, relevant for designers. While we understand 
maximum as the highest limit, optimum represents the best or most favorable 
condition, or the greatest amount or degree possible under specific circumstances. 
The bottom lines lost by policies and economic rules in modern capitalist civilization 
are the “specific circumstances”. Under this umbrella, we have to consider social, 
cultural, environmental, and health costs projected into future generations. Maximum 
profit in the shortest time possible is not an optimum goal at all. It is not even a real 
maximization of profit, but just a maximum framed within a specific period of time. 
So, when business plans and economic policies are applied, do they follow maximum 
or optimum benefits? For both approaches, design and sustainability, opumization is 


the goal to achieve. 


Information, knowledge and wisdom 

In particular, visual communication designers have to understand the differences 
between information, knowledge and wisdom. The relationship between these three 
concepts is the key to introducing, again, the time factor and the role of designers in 
a design timeline, and thus, the core to comprehend long-term thinking in a design- 


thinking context. 


Information is defined as “data that have been processed into a format that is 
understandable by its intended audience”. In the best of cases, information is a trial 
for letting us know facts (not necessarily the whole truth). With sustainability issues, 
the problem with the delivery of data is just that: data is distributed but hardly well 
understood and by no means deeply analyzed. There is no guarantee, for instance, that 
by delivering as much information as possible, your audience will be more informed. 
Edward De Bono pointed to this, 

“Consider a rough relationship between value (new ideas) and information: an increase in 

information causes a greater increase in new ideas. But there comes a point where a person is 


so overloaded with information and experience that he is unable to generate anything new.”'" 
When designers intend to produce awareness and change behavior through their 


work, a strategy based only on delivering more information can be ill formulated or 


at least only partially focused. By selecting the most pertinent information and the 
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presentation mode in order to challenge assumptions, design has more chances to 


be effective. 


Knowledge is different from information. Defined as “relevant information that one 

is able to recall from memory, recognition of cause and effect” (Orr, 2002, p. 37), 
knowledge implies a previous process of collecting and selecting worthy information 
prior to recalling it, coming to conclusions, taking a position and acting. However the 
accumulation of “fast knowledge” (Orr, 2002, p. 37) or the achievement of knowledge 
in ever shorter periods (by gathering information faster), doesn’t lead to wisdom. 
Again, the time factor, and its opposite effect over the speed factor, is a key to evolve 
from gathering information to gaining knowledge and finally building wisdom. Orr 
described this phenomenon wisely: 

“The increasing velocity of knowledge is widely accepted as sure evidence of human mastery 
and progress, but many, if not most, of ecological, economic, social and psychological 
ailments that beset contemporary society can be attributed directly or indirectly to knowledge 
acquired and applied before we had time to think it through carefully. We rushed into the 
fossil fuel age only to discover problems of acid rain and climate change...Chlorinated 
fluocarbons, along with a host of carcinogenic, mutagenic, and hormone-disrupting 


chemicals, too, are products of fast knowledge.*(Orr, 2002, p. 37) 


Within the boundaries of knowledge it is worth remarking on the differences between 
fast knowledge and slow knowledge. While fast knowledge is focused on solving 
problems, usually through technology and large quantities of human resources 

and money, slow knowledge has to do with avoiding problems in the first place, by 
understanding the complexity of the situation, and working with time as a factor and 
not as a limitation to be defeated. There is a logical connection with the comparison 
between designers as problem solvers and designers as problem identifiers implicit in 
this observation; most of the time, by identifying and anticipating future problems, 
designers are avoiding them. David Orr adds even more fruitful comparisons related to 


the speed of knowledge (Orr, 2002, pp. 40-41): 


fast knowledge slow knowledge 
+ fast knowledge deals with discrete problems «slow knowledge deals with context, patterns 


and connections 


+ fast knowledge arises from hierarchy + slow knowledge is freely shared within 

and competition a community 
+ fast knowledge is about know-how + slow knowledge is about know-how and know-why 
+ fast knowledge is about competitive edges and + slow knowledge is about community prosperity 


individual and organizational profit 


+ fast knowledge is mostly linear + slow knowledge is complex and ecological 
[interconnected and cycling] 


+ fast knowledge is characterized by power + slow knowledge is known by its elegance, 
and instability complexity and resilience 

+ fast knowledge is often regarded as private + slow knowledge is owned by no one 
property 

+ in the culture of fast knowledge, man is the + slow knowledge, in contrast, occurs as a 
measure of all things co-evolutionary process among humans, other 


species, and shared habitat 


+ fast knowledge is always new + slow knowledge often is very old 
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The word wisdom, by definition, is the combination of knowledge (insightful), exp- 
erience, and intuitive understanding. In other words, wisdom 1s a goal, something to 
pursue unlike fast concepts like cleverness or accumulation of information. Wisdom is 
the proper aim of all true learning. The best way to achieve this goal is through slow 
knowledge and the aim of slow knowledge is resilience, harmony, and the preservation 
of patterns that connect... Deep roots in old civilizations, adaptation of species over 
millions of years, and genetic heritage, are all proof of wisdom: a blend of knowledge, 
time and abilities. Design has to learn from models of wisdom, and follow these 
patterns. Knowledge must be apphed carefully in order to gain true learning, in order 
to acquire wisdom. According to Orr, the velocity of knowledge can be inversely 


related to the acquisition of wisdom. (Orr, 2002, p. 39) 


Growth, development and evolution 

Growth is defined as an increase in size, number, value, or strength. 

In medicine, growth is seen as pathology, it means an abnormal mass such as a tumor. 
This different —negative— meaning is useful to demonstrate that growing is not always 
a good thing or can be bad, especially in excess. The relativity of the word growth 

is also demonstrated by the international indicators for wealth. It seems to be that 
governments, corporations, and international organizations are obsessed in measuring 
growth —in a country, a region or the whole world— in terms of economic indicators. 
A popular indicator (and influencing political decisions) is the GDP ~gross domestic 
product or the total value of goods produced in a country during one year. GDP is an 
indicator of wealth and sustained economic growth in developing countries just as it 
is in developed countries. However, in countries with higher GDP, poverty, criminality 


and marginality are present, and indicators show that these factors are growing. 


Development is defined as progress through a sequence of stages. Is commonly 
assumed that growth, wealth and progress are very close concepts in terms of 
economics. The path to achieve a sustained economic growth, become a wealthy 
country and be integrated to progress, is seen as development. In these terms the world 


is divided in three kinds of countries: developed, developing and under-developed. 


The questions that arise are those related to the kind of growth, progress and 
development that are being considered. Should the economic factor be the most 
important, if not the only factor, in defining these indicators? Why are social and 
environmental costs (added to economic factors in the triple bottom line of sustainable 
development) not considered as a part of that path to development? And finally, if 

no significant modifications are made in the way human factors are measured, can 


sustainable development be considered a true sustainable goal? 


Redefining Progress, a non-profit organization dedicated to shift public policy to achieve 
sustainability, created the Genuine Progress Indicator (GPI) as an alternative to the 
gross domestic product (GDP). The GPI enables policymakers at the national, state, 
regional, or local level to measure how well their citizens are doing both economically 
and socially.'’ “The DfS curriculum includes this and other sustainability indicators 

as an alternative to measure real wealth (See unit 1.4: Globalization, Inequality and the 


musconception of Darwinism). 
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Evolution is understood as a gradual process of development leading to a more 
advanced or complex form. Charles Darwin introduced the theory of evolution by 
natural selection, based on the study of survival species, and their ability to adapt to 
life after long periods of slow changes. Evolution is the archetypal example of slow 
knowledge. Evolution seems to work through the slow trial-and-error testing of small 
changes. (Orr, 2002, p. 39). Evolution seems nothing to do with unlimited growth, 
progress or development, in the same way that the amount of information does not 


lead to wisdom. 


Consumption, consumerism and waste 

It is imperative to understand what consumption, consumerism and producing waste 
mean. While consumption is the act of consuming or using something, consumerism is 
a materialistic attachment to possessions. Waste is commonly understood as an excess 
of material, useless by-products or damaged, unsaleable products; garbage; rubbish, 
none of this is actually present in natural processes. So, do we consume objects or 

do we just take something from them (a meaning, an experience, a service) and then 
discard them? In nature there is no such thing as waste. Consumerism is a human 
behavior. On the other hand, consumption is not what human “consumers” do; a tree 


is a real consumer. 


The morality of function and the function of morality 

Finally, these two words: functionality meaning useful; serving a purpose, and morality 
relating to principles of right and wrong in behavior, have a relevant relationship, 

and affect each other. However, the difference is in that functionality does not have to 

pursue moral values necessarily, but moral behavior seems to be functional in the long 
term. This is an important difference to take in consideration when designers work on 


fitting form to function. Our human values play a meaningful role then. 


5. Research on context and content for the implementation of a 
DfS curriculum 


The first part of this thesis project was dedicated to understand the nature of design 
and the paradigms of the practice of design, facing a complex situation in the present 
and the near future. It also introduces research questions and describes the background 
and context in which these questions arise, and most important, suggests theories and 


methods applicable in addressing these issues. 


‘The second part of this thesis project is dedicated to describe what can be done in 
terms of applying DfS in design education, to describe who is the targeted audience, 
the analysis of different methods and case-studies, and finally the proposal of new DfS 


methods and tools, testing, evaluation and further conclusions. 
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5.1 Target audience: designers of the future 


As mentioned in chapters one and two, [design] education is the ideal vehicle 
to address Design for Sustainability, since it can prepare and equip students for 
sustainable thinking and a sustainable practice of design. Today’s students of design 


are the designers who will design the future. 


A design for sustainability class would be focused primarily on students, not on the 
general public, nor focused on current sustainability campaigns, nor the marketing of 
sustainability or even organizations involving sustainability. However, all these factors 
are included in the analysis of the context, the target of this research is students’ 
mindset. Results in terms of work in class, discussions and new ideas, showing students” 
insights, challenging questions, and innovative and unusual proposals would be 
successful outcomes. In traditional classroom methods, addressing given problems with 
a set of principles and tools is the starting point. But the traditional design “toolbox” 
and design theories do not ignite the thinking process by themselves. A Design for 
Sustainability class will produce engagement and motivation, necessary for leading 
students to design thinking. A DfS class must reinforce the designers’ role of being 
challenged, by pushing the nature and the limits of the challenges even further, and 


emphasizing the necessity of interdisciplinary practice. 


5.2 Understanding the teaching environment 


This thesis project has been motivated and informed by 15 years of personal 
experience as designer, and by studying and teaching design over the last two years in 


the Visual Communication Design (VCD) program at the University of Alberta. 


It is arguable that an inclusive, overview-oriented or survey style DfS course is less 
accessible for students, since introducing the “big picture” of DfS, in just one course, 
can be overwhelming to them. (Thorpe, 2007a, p. 7). It partially explains why the 
proliferation of graduate or professional-oriented courses about DfS in the first years 
of introducing this matter to design education, like for instance the [CIS-Lund project. 
However, this thesis project demonstrates that, DfS can be taught to undergraduates 
in advanced levels of a program. The experience of having been part of VCD 
undergraduate and graduate courses as student, and having taught undergraduate 
design courses, by delivering lectures and provoking debates about sustainability, has 
suggested that it is possible to include sustainability issues at undergraduate level. As 
described later in this chapter, these preliminary experiences in the field of design 


education supports this hypothesis. 


‘Two kinds of courses related to sustainability and design have been identified at both 
undergraduate and graduate levels in higher education: the overview course and the 
single topic course. ‘The first kind attempts to cover the whole aspect of sustainability 

environmental, social, and economic, included in the “triple bottom line” described 
in Chapter 4. The second kind focuses on just one of the aspects, like ecology 


(environmental) or culture (social) (Thorpe, 2007a, p. 7). 
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Studies Centre- is working on a joint project with EPSB 
—Edmonton Public Schools Board- for preparing class 
material about sustainability issues for Grade 4 and 5. 
The Alberta Government offers supporting resources 
for environmental education at http://environment. 
gov.ab.ca/edu/homeEd.asp , while some other online 
resources like www.resources4rethinking.ca and www. 
insideeducation.ca are available from kindergarten to 
grade 12. Unfortunately the core of the Canadian oil 
industry and Canadian companies in the exploitation of 
forest are the main sponsors of the last project, which 


involves a conflict of interests. 
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Ann Thorpe reflects on DfS overview courses sustaining that their success is connected 
to the age and maturity of students (Thorpe, 2007a, p. 7). This argument, despite 

of the lack of consistent evidence, can reinforce the idea of focusing DfS in the last 
years of undergraduate education. Undergraduate students are particularly open to 
new concepts like eco-design ideas (Thorpe, 2007a, p. 8) and, although they are still 

in the process of learning design, approaching DfS concepts at this stage can be an 
important step for their future professional development. Following this principle, it 

is broadly accepted that, at an appropriate level, a general idea of ecosystems and 
natural interconnections —very complex concepts indeed~ can be introduced even to 
children at early elementary age, without overwhelming them, rather, taking advantage 
of their capacity of incorporate new ideas easily. In fact, ecology content and its links 
to sustainability have been introduced to early education and it is in the process to 


evolve even more." 


This personal experience, allowed the analysis of issues connected with design thinking 
and DfS included directly or indirectly in the content of the courses. ‘This experience 
has included all the levels in VCD, from foundation and undergraduate to graduate 
courses. DfS connections are present particularly in the following taken or given 
courses: 

* Design Issues, Theory, History and Criticism, 

* Concepts and Systems, 

* Practice of Graphic Design 


* Conceptual Analysis and Practical Applications 


Although these courses have specific assignments and projects related to sustainability 
issues, it is possible to find connections also in other courses that include discussions 
and approaches to sustainability. This has become an increasing tendency, since 
instructors and students can connect the true nature of design field and its relation to 


sustainability. 


Complementary to the courses content, some DfS presentations and debates were 
introduced in some of the mentioned courses as guest lectures. In the Concepts and 
Systems course —dedicated to third year VCD students~ a series of lectures were 
introduced as “Open Talks”: 20 minute-long debates ignited by a DfS related topic, 
and the delivery of examples and slide-shows. The “Open Talks” series were organized 
as a sequential list of topics, introduced one per scheduled class. ‘Vhe topics included 
issues related to design and sustainability, such as, “How a good design can be a bad”, 
“Connections between VCD and sustainability”, “Materials and Recycling”, and 
“Energy issues, towards re-establishing our connection with the sun”. Debates were 
provoked by including questions such as what can design do about sustainable practices? 

Are we aware of environmental issues? Are we real consumers? Or are we well informed about the 


consequences of our life-styles? 
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20. This number of titles was exhibited in a Bookstore 
booth at the Parkland Institute 11th Annual Fall 


Conference, in November 2007. 


21. UNEP - TU Delft (2005). Design for Sustainability: A 


Practical Approach for Developing Economies 
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More initiatives were developed before and while this thesis project was in progress. 
The first sustainability media resources database from Art & Design perspective 
was initiated and published on line as a weblog. The project called EarthdirWaterFire 
is an un-precedent work created by Art and Design instructors and students at the 
University of Alberta, as a collaborative research project between VCD Practice 

of Graphic Design course and HADVC courses. It includes access to relevant 
bibliography, video collection, articles, papers and electronic resources connected 
to sustainability. This applied model can be used as a locally generated database for 


interaction with DfS class components or courses. 


Also within the University of Alberta’s design environment, specifically in industrial 
design, instructors and students have dedicated energy and time to produce sustainable 
industrial design projects and the promotion of sustainability concepts, focusing on 
materials and production systems in particular, but also in user-centered and user 


behavior issues. 


5.3 The process of including sustainability at design education 


From the first steps of eco-design to DfS as it is today, a period of 3 decades, 
sustainability issues connected to design programs are moving to the next stage in 
different parts of the world. This process had already started to show noticeable 
results. This chapter describes some examples of this evolution and introduces a brief 


description of pioneer programs and institutions working with Dfs issues. 


DfS in design programs 
Is worth mentioning that three different approaches to DfS in higher education can 
be identified: 

1. product and production systems oriented DfS 


2. marketing and business oriented DfS 


Se) 


. art and visual communication design oriented to DfS 

This classification is also noticeable in recently published books, articles and papers 
related to sustainability. For example, in the University of Alberta Libraries, only 
in the first 8 months in 2007, 55 titles have been released, in which the 3 categories 
involving DfS can be identified among others sciences.'” More recently, the U of A 


Bookstore showed that the count has been increasing to more than 70." 


In the first category, product and production systems oriented, Technische Universiteit 
Delft in Netherlands is one pioneer in introducing DfS to their programs. This 
University is clearly oriented toward technology and industry, and design is included 
as a part of industrial design and engineering content.*! The TU Delft Design for 
Sustainability programs are a valuable resource to help explain in complexity, for 
instance, the implementation of methods and tools of sustainability assessments. Some 
of these methods, like Impact Matrix, 8-point wheel and Life Cycle Assessment (LCA) 
were approached and analyzed in the ICIS-Lund workshop described later on 


this chapter. 
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22. Retrieved from http://www.design.polimi.it on 


September 2007 


23. Manzini, Ezio - Jegou, Francois (2003). Sustainable 
Everyday: Scenarios of urban life, Milan: Edizioni 


ambiente. 


24. P. White, L. St.Pierre and S. Belletire, (2004). Okala 


Ecological Design Curriculum, Course Guide, IDSA 


25. Okala was originally thought to be applied as a full 


focused course, and oriented to product design. However 


it has not been implemented in that way, but partially 
included in other design courses or inspiring other 


curriculums. 


26. This information was taken from research notes for 


this thesis project, the opinions collected from design 


educators’ experienced with sustainability assessment, 


life cycle analysis and sustainable systems and 
supervised design studies in North America 


and Europe, 
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Another example of product-onented Df{S programs is the Facolta del Design at the 
Politecnico di Milano in Italy. This institution has a tradition in approaching industrial 
design issues and sustainability.** Like TU Delft, Politecnico di Milano has also 
worked with the support of United Nations Environment Program (UNEP) and local 
governmental and non-governmental organizations, as well as corporate sponsors. The 
book and catalogue Sustainable Everyday: Scenanos of Urban Life, edited by Ezio Manzini 
and Francois Jegou is an example of how much involved is this institution in design 
and sustainability issues. The book shows work exhibited in the ‘Triennale di Milano, 
most of them deliver case-studies and ecological literacy for designers. In this book 

an International Network on Design for Sustainability is mentioned, where design 
schools from all over the world have participate in workshop series. U of A is among 
the institutions involved in this partnership.~? This thesis project has taken examples as 
well as valuable concepts in defining unsustainable situations and sustainable solutions 


for everyday life, applicable to design exercises in DfS classes. 


In March 2004 the Ecodesign Section of the Industrial Designers Society of America 
(IDSA) introduced Okala Ecological Design, a curriculum oriented to product design 
at undergraduate level, for industrial design schools in North America.*' Pilot classes 
were tested in important design schools like Emily Carr Design Institute of Vancouver 
and the University of Hlnois, Urbana-Champaign. Okala has been applied, if not as 
originally intentioned,” introducing concepts indirectly in industrial design courses. 
After many revisions, a 2007 Okala Design guide is available on line for consultations, 
as a valuable tool for design and sustainability classrooms. Okala is consistent and 
well presented in terms of organization of content. The strength of Okala content is 
in its focus on life cycle impact assessment over products. However, it can be argued 
that the general approach tends to be too simple for a course at a university level, 
which implying the acquisition of tools and concepts that lead to crucial decisions in 


materials and processes. 


Life Cycle Assessment and other impact assessment methods are being questioning as 
well. It is accepted among design educators that, while lifecycle thinking and lifecycle 
assessment tools are a central aspect of sustainability, it is also arguable that they 

do not contribute in any direct or meaningful way, to applied sustainability. In fact, 


courses like Okala teach methods concerned with doing less damage vs. doing good.”** 


Arguable too, is financial support from private corporations, such as chemical industry 
and apphances industry sponsoring projects ike Okala producing a contradictory 
effect with regard to public opinion. ‘This controversial situation is common to many 
important initiatives working towards sustainability like Okala, Milano or TU Delft. 
Sometimes the same corporations that have operated with irresponsible practices for 
decades sponsor activities that represent the opposite philosophy. ‘This evidently affects 
the credibility over the ultimate goal of these projects. Are some of these corporations 
selling as much as possible to us and, at the same time, telling us stop buying their 
products? Or, in more obvious examples, can the most important oil companies be the 
most important investors in alternative energy resources? People have started to read 
beyond slogans and understand that “beyond petrol” same philosophy is waiting to 


make more profit. 
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In chapter | a first design questions was formulated: How does design relate to this context: 
resisting change, supporting change or waiting indifferently, being driven by others’ decisions? Again, 
this question apples to cases in which corporations, intentionally or not, manipulate 


the spirit of projects based on change. 


This reflection is not trying to evaluate the quality of the work done by cases like 
Okala, which are very good examples of content, excellent compilations of data, 
and consistent and very professional projects overall. But ignoring these ethical 
facts is working against the social responsibility implicit in the triple bottom line of 


sustainability. 


Despite of strengths and weaknesses, Okala is a valuable case study. It helps us 
to understand a focused DfS experience, tested in the context of different North 


American design programs. 


In November 2006, ICIS —International Center for Innovation and Sustainability— 
and the University of Lund, Sweden, under the umbrella of the ICIS/Lund 
Sustainable Futures project developed a two-week pilot educational course, Sustainable 
Design Futures, to test out the particular configuration of sustainability and design 
topics that was to be incorporated into a future Design for Sustainability Masters 
program in Scandinavia, This pilot module was designed to give students at Masters 
level an introduction to the challenges and values of sustainability in the context of 
design, spanning issues ranging from business ethics; ecodesign and eco-innovation; 
biomimicry and slow design; product development and waste. The module was also 
focused on sustainable city issues related to transport, waste and energy. ‘This course 
introduced definitions, methods and applications and expanded on the latest theories 
as well as tools in the field of sustainable design. ‘There were showcases as well as 
practical examples of implementation to encourage creative new thinking in meeting 


the challenges of sustainability. 


Their approach to issues like LCA (Life Cycle Assessment) provided an example 

of ecodesign implementation and other ways to address the ecological footprint. It 
brought to this research the basic concepts of long-term thinking, a holistic design 
approach, a better understanding of design and sustainability as processes, and many 
other crucial ideas. This workshop also introduced new concepts such as slow-design 
~described later under Slow-Lab— and introduced new authors to the bibliography. 
Most important, it suggested that a focused Design for Sustainability course was 


possible, not only in Europe and not only for the Master's level. 


Although ICIS/Lund workshop explored the three categories on which DfS can be 
approached in higher education: product and production systems oriented, marketing 
and business oriented, and art and visual communication design oriented, this pilot 


course focused professionals and students on the topic marketing and business in particular. 


The LCIS/Lund Sustainable Futures project is a joint endeavor intended to create the 


foundation for an innovative new Scandinavian Masters program in sustainable design. 
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27. University of Alberta, 2007-2011 University Plan for 
Submission to the Government of Alberta, 23 March 
2007, retrieved from http://www.uofaweb.ualberta.ca/ 


strategic//pdfs/Final_2007-11_UnivPlan.pdf 


28. Retrieved from http://www.yorku.ca/web/ and http:// 


www.umich.edu/ 


29. http://www.sustainablecampus.org/universities.html 


Carlos Fiorentino | VCD 
Master's Thesis Project 


ICIS and the Department of Environmental Strategy of Campus Helsingborg (Lund 
University) are the principal founders of this educational program. ‘The Municipality 
of Helsingor, City of Helsingborg and Frederiksborg County had contributed as 

financial partners to the project: *...designed to elevate the level of sustainable design 


competence in the Oresund region, Scandinavia and Europe.” 


In the last category — Art and Design oriented institutions, and nominally closer to 
Visual Communication Design program at U of A~ some design schools in North 
America have been included as references in this thesis research: the Emily Carr 
Design Institute of Vancouver, the Academy of Art University of San Francisco, 

and more recently the Parsons School of Design of New York. These cases are good 
examples of the increasing interest and activity in issues attached to sustainable design 
practice. The discussion, debate and implementation of new ways to approach design 


in sustainable terms is present along different courses in such institutions. 


Design programs from two important institutions, which seem to be comparable 

in size with U of A design programs, are being taken by U of A as analog cases for 
benchmarking assessment purposes.”’ The outcome of this benchmarking study is 
supporting the decisions for the next 5-year plan in design at U of A. Both analog 
institutions are in North America: the University of Michigan and the York University 
/ Sheridan Institute Joint Program in Design in Ontario. Unfortunately, none of 
them has included design for sustainability consistently, either as a focused course or 
as a component of any course, in their visual communication design curriculum. ‘The 
inclusion of sustainability, and its connections with design, have been addressed by 
papers and complementary material, in Industrial Design and Architecture courses 
at the U of Michigan and in courses like “Design for Public Awareness” at York 


(Bachelor of Design program).* 


At the beginning of this thesis research the Emily Carr Design Institute of Vancouver 
was the only institution in Canada that had signed the Talloires Declaration described 
in chapter 2, at the moment this thesis is written York University has signed as well (as 


in September 2007). The University of Michigan has not signed. 


DfS environment at design schools 


The commitment to bringing sustainability to higher education can be extended 

to institutional roots. ‘That is the case of many campuses worldwide, looking for 
agreement in meeting sustainable goals, not only by teaching but also applying the 
concepts outside the classroom. For both goals, teaching and applying sustainable 
practices, the Talloires Declaration is a step forward; many campuses in United 
States for instance, are being measured in terms of how sustainable they are, or how 
consistent official speeches are with official actions.’ This information is extremely 
valuable at the moment parents and students decide in which institution spend the 


next four to ten years. 
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30. Michael P. Shriberg (2002). Sustainability in U.S. 
Higher Education: Organizational Factors Influencing 
Campus Environmental Performance and Leadership. 

A dissertation submitted in partial fulfillment of the 
requirements for the degree of Doctor of Philosophy 
(Natural Resources and Environment)in The University of 


Michigan. (p.305) 


31. These conclusions are based on checking different 
sources. The UofA has not signed the Tailores Agreement, 
or any other similar initiatives. Official organizations within 
UofA, such as Parkland Institute - a research centre from 
the Faculty of Arts- and ERSC -Environmental Reasearch 
and Studies Centre- are doing efforts in introducing 
sustainable goals in the U of A agenda. Some of them like 
meeting the Kyoto Protocol on Campus are going to be 


introduced, but these goals are still not advertised. 


32. Amory B. Lovins is Chairman and Chief Scientist of 
the Rocky Mountain Institute, a MacArthur Fellowship 
recipient (1993), and author and co-author of many books 
on renewable energy and energy efficiency. Lovins has 
worked professionally as an environmentalist and been 
an influential American voice for a “soft energy path” for 
the United States and other nations. He has advocated 
energy-use and energy-production concepts based on 
conservation, efficiency, the use of renewable sources of 
energy, and on generation of energy at or near the site 
where the energy is actually used. Lovins has provided 
expert testimony in eight countries and more than 20 US 
states, briefed 19 heads of state, and published 29 books 


and several hundred papers. 


33. Retrieved from http://www.oberlin.edu/ajlc/design_ 


1.html on September 2007. 


34. Karen Blincoe is designer, educationalist and 
environmentalist. She has been board member in 
Icograda (The International Council of Graphic Design 
Associations) and design educator at University of 
Brighton, and Danmarks Designskole. Blincoe is currently 
the Director of the Schumacher College, UK. and founder 
of ICIS, The International Centre for Creativity, Innovation 


and Sustainability based on Denmark. 


Carlos Fiorentino | VCD 
Master's Thesis Project 


PHD Michael P. Shriberg from the University of Michigan introduced in 2002 a 
valuable document as a part of his doctoral dissertation, evaluating the context in 
which U.S. Universities can work towards sustainable practices, and comparing at the 
same time the activity of those institutions which signed the Talloires Declaration and 
those which have not yet. Shriberg sustain that the findings from this kind of studies 
“begin to bridge the gap between activist calls for campus leadership on sustainability 
and the inherent institutional conservatism of academia”.”” 

Like many other campuses along Canada, the University of Alberta has been 
increasingly concerned about the implementation of sustainable principles into 
practice, but still there is not a successful policy apphed and the gap described by 


Shriberg is applicable to Uof A campus today.”! 


Good examples of sustainability coherence between what is manifested in words 
and what is manifested in facts can be found in different parts of the world. For the 
purpose of this thesis project is worth mentioning three other research and education 


institutions: 


The Rocky Mountain Institute in Colorado, is a nonprofit organization focused 
on design and sustainability. Initiated by Amory Lovins” in 1982, the RMI campus 
counts with sustainable state-of-the-art locations in which designers, engineers, 


architects and scientists bring research and consulting services for the industry. 


Oberlin College in Ohio, inaugurated its Center for Environmental Studies in 1999, 
as a part of its Environmental Studies Program. The building was conceived as an 
integrated building-landscape system based on life-cycling practices and supported 
by a design philosophy inspired in sustainability goals. David W. Orr, a permanent 
reference for this thesis project, is Professor and Director of Oberlin’s Environmental 
Studies Program. At the groundbreaking ceremony he said: 
“Ts it possible to design buildings so well and so carefully that they do not cast a long 
ecological shadow over the future that our students will inherit? We now know that such 


things are possible, that buildings can be designed to give more than they take.” ”’ 


Schumacher College, is based in the countryside of southwest England. Vhe 
landscape and buildings, as well as the concept of community living, are parts of the 
background philosophy. The College brings short-courses including: sustainability, 
ecology, environmental economics, sustainable development, spirituality, science 

and art. It is also home to the MSC in Holistic Science, a unique masters program. 
Schumacher College receives international lecturers and offers courses given by 
recognized intellectuals and design practitioners (some of them mentioned authors 
in this thesis project). Again, philosophy and action meet in a consistent way. Karen 
Blincoe*! became the Director of the Schumacher College in September 2006, at the 


same time she introduced the ICIS-Lund pilot course in Denmark and Sweden. 
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35. Alastair Fuad-Luke is chairman of Tempo, the 
sustainable design network based in UK. He is a 
sustainable design facilitator, writer, lecturer and maker. 
He was one of the lecturers at ICIS-Lund Sustainable 
Futures workshop in Denmark-Sweden, from which this 


DfS thesis project drew inspiration. 


36. Retrieved from slowlab.org on November 2007 


37. Retrieved from Massivechange.org on November 


2007 


Carlos Fiorentino | VCD 
Master's Thesis Project 


5.4 Practitioners inspiring DfS practices 


In order to complete a broad picture of analogies following the pattern of design for 
sustainability, it 1s worth mentioning some other initiatives organizations, businesses or 
entrepreneurs~ that relate to the practice of both fields, design and sustainability (see 
complete list on Appendix 10.9). Among the most influential examples for this 


thesis project: 


Carbon Busters is a small business based in Edmonton, but working internationally. 
Carbon Busters assists school boards, governments and industries in maximizing 
energy efficiency and reducing greenhouse gas emissions while educating building 


users and maintenance staff as to its benefits. 


Parkland Institute is a research centre situated within the Faculty of Arts at 
the University of Alberta. This institute is oriented to study economic, social, cultural 
and political issues facing Albertans and Canadians, using the perspective of 


political economy. 


Design can Change is a website for designers, intended to create awareness and 


promoting sustainable design practices. 


Visiblestrategies.com is a small company based in Vancouver. It provides next 


generation strategy mapping and decision support visualizations. 


iD2 a design firm based in Victoria, and specializes in sustainable solutions 
designed to help small businesses and organizations reach their marketing and 


communications objectives. 


Re-nourish.com is a resource for the graphic design industry based on a website, 
which includes information about papers, inks, printers, packaging, green design firms, 


sustainable living, related articles and case-studies. 


D4S —Design for Sustainability~ is a joined initiative created by UNEP, TU Delft, 
Inwent Germany, and SusDesign Portugal, which intends to promote product 


innovation based on sustainable development for developing economies. 


Slow Lab 

SlowLab.org is a design community initiated by Alastair Fuad-Luke”’ in New York 
City. The mission of the organization is to promote ‘slowness’ as a positive catalyst of 
individual, socio-cultural and environmental well-being.” 

Massive Change was originally conceived as an exhibition and later spawned a book 
by the designer Bruce Mau and the Institute without Boundaries. Massive Change 
explores paradigm-shifting events, ideas, and people, investigating the capacities and 
ethical dilemmas of design in manufacturing, transportation, urbanism, warfare, 


health, living, energy, markets, materials, the image and information.” 
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The AIGA Center for Sustainable Design is a branch within AIGA’s website, dedicated 
to providing designers with a wide range of information regarding sustainable business 


practice. 


Treehugger is a media outlet dedicated to driving sustainability mainstream. 
Treehugger’s website includes weekly and daily newsletters, related video segments, 


radio shows and a user-generated blog. 


Earthship Biotecture is a global company offering proven, totally sustainable 
designs, construction drawings & details, products, educational materials, lectures / 


presentations, consultation & guidance toward getting people in sustainable housing. 


5.5 The visual interpretations and information design experience present in DfS: graphs, 
charts, diagrams and widgets. 


The next is a collection of visual interpretations generated to support the concepts 
included in DfS curriculum. Some of this material was part in testing classes and 


presentations and is based on the design research. 


Poster + booklet vs. broadsheet = more is worse Ideal 
Examples of Visual Representation of ecological impact feimencontined ered 


from design decisions. complexity 
Case: conference package. Comparison between poster 
+ booklet vs. broadsheet, based on Impact Matrix and labor materials used 


8-point Wheel tools. aT 


toxic emissions io energy demanded 


costs waste produced 


distribution 
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complexity 


labor — s = materials used 


toxic emissions energy demanded 


costs waste produced 
distribution 
Sustainable design products / implementation costs 
Real cost 
GHG$ GHGS 
at 
oy —@ >: © 
GHG emissions 
$/ton A ped 
<> ) Quality of Design } Real cost & 
micrc 
Time PDS 3 Dis 


B 
$/hour ne © r 
@ PDS 


Production+Distribution costs 


GHGS: cost of unsustainable effects on environment, result of green house gases emissions, energy used in the deisgn stage, 
production and implementation. Considering also materials used and their life cycle., disposal and waste management costs. 
Calculated in carbon tons and carbon credits. 


D$:Cost of design measurable in $ per hour, assuming that high fees respond to better ranked professionals, and better ranked 
means a better design quality. 


TS: Waiting time required to implement the project and its cost translated to profits and revenues. 


PDS: Production + distribution and implementation costs, price of materials and labor, result of market prices. 
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Economy and ecology systems 


Economy and ecology can be seen as retrofeeding systems, depending on both micro and macro levels of interdependency. 
Individual earnings is a micro factor that collectivelly affects the whole macro system of an economy. Individual actions 
toward sustainable habits can support a sustainable system in the same way. If collectivelly (and globally) money is accepted 
as a micro component of a macro system, collectivelly our ecological behavior can be seen as a part of our ecosystem. 

While money is functional to men, ecology is functional and moral. This shift demands ethical responsibility. 
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5.6 Conclusions towards a VCD DfS curriculum and methods 


The research on context-based on case studies, developed in this thesis project, 

supports the content and the implementation of methods in a DfS curriculum, The 
moment in time for implementing DfS in design education is not only favorable but 
also crucial and urgent; issues connecting design and sustainability not only require 


immediate attention but also immediate action, starting in design classrooms. 


In design programs like the one at U of A, the tools and physical resources for change 
are already set up, and this change is demanded in the minds of the community and 
students. It is in the good will of policy makers, and a broader understanding from 
educators and administrators, where the next steps to successful sustainable practices 
on campuses are he. As well as in design practices, a higher education institution can 
reach excellence and more quality results from a pro-active profile, in other words, 


better long-term results can be achieved being active rather that reactive. 
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6. Design response, designing situations: a DfS curriculum 


Designing a design curriculum about sustainability is designing the context in which 

a set of resources and tools must be applied, in order to understand scenarios and in 
order to move from re-formulated design theories to sustainable design practices. The 
un-precedent challenges that this educational experience involves so far make this 
particular design process extremely dynamic and changing. The same situation is faced 
by many institutions of higher education worldwide, and ultimately will be faced by 


every design school. 


Any design response is a temporary response ~it depends on context, time, places 

and cultural aspects, liable to change. In DfS context this is even more dynamic, and 

it is happening on many frontlines at the same time. Understanding the connections 
between design past and present with sustainable futures demands an introspective 
vision of historical, social and cultural factors that have built design as a discipline. It is 
a constant back and forward thinking process, and it challenges the conventional linear 
ways of thinking, demanding multiple web-like connections and layers of connections. 
A curriculum that has to deal with this changing context has to be a dynamic and 


adaptable model and not a collection of mechanized methods. 


In his book The Ghost in the Machine, Arthur Koestler refers to mechanizing routines 
as a human condition and the challenge of breaking down this tendency through 
critical thinking: 

“All skills, whether derived from instinct or learning, tend with increasing practice to become 
mechanized routines. Monotonous environments facilitate enslavement to habit; while 
unexpected contingencies reverse the trend, and may result in ingenious improvisations. 
Critical challenges may lead to a break-down of behavior or to the creation of new forms of 


behavior.”(Koestler, 1967, p. 112) 


Students taking Design for Sustainability may reach a new viewpoint that in other 
traditional design issues and even in other fields than design. It means a better 
understanding of the complexity and interconnectivity that rule ecosystems and the 
basis of life functionality. This understanding stimulates critical thinking and address 
new paradigms of design, bringing retrospective and prospective analysis. It is about 


breaking down some rules and motivating for change. 


In order to address the teaching DfS as a subject of study, this thesis project 
introduces a pilot course including an outline followed by project-based exercises and 
recommended reading and research material. (see Appendices 10.5, 10.6, 10.7) 

‘The course is a combination of two types of design course: studio (project or 

practice based) and theory (lecture, seminar based). It can be conceived as a one-time 
experience or as a series of classes, applied as a focused DfS course or developing the 
units as a part of other courses. For this thesis proposal, the more accessible option for 


study reasons is a curriculum focused in one course. 
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The focused DfS course model consist of a general introduction and a modular 
structure of six units summarized in this point list (extended definitions and details can 


be found in the draft curriculum Appendix 10.7): 


Preface to the introduction 

Prior to introduce the topics is worth a call for students to be critic and optimistic 

at the same level. In Maldonado’s words “we cannot build models [...] if we don't 
already posses an unequivocal will to realize [those models]. We cannot work on 
Design for Sustainability if we don’t already posses the will to act. It demands an inner 
view of our own assumptions and values. Skepticism, apathy, individual, collective 
and corporate behavior, political will, inconvenience, and common misconceptions, 
among other human constraints, will be found all along the process in addressing DfS 
issues. An overview of scientific evidence, social sciences’ philosophical and empirical 
argumentation and analysis of facts, is also necessary to approach the teaching of DfS. 
Once this first analysis is done and students find agreement about the basis of DfS, the 


class can move to work on the issues. 


Unit 1. Introduction to the problems 
We have turned our world unsustainable, how did we get here? 
The first class’ assumption is inherited to this question. For arguing this assumption, 
the unit goes through 6 analytical points. 
1.1 History and socio-political context 
1.2 The ancient sustainable world 
1.3 The path from the Industrial Revolution to the Global Warming 
(connected to descriptions in Unit 4) 
1.4 Globalization, inequality and the misconception of Darwinism 
1.5 Design as a part of the problem. Design as a tool of consumption. 
(Introducing tools from Unit 5 and cases from Unit 6) 


1.6 Designers as interpreters 


‘Tentative components for this unit: Introductory lecture, an overview handout, reading 
material, programmed debates, group work assignment: summarize articles and book 


chapters and present it to the class, behavior change exercise. 


Unit 2. Introduction to Sustainability 

2.1 Sustainability: brief and extended definitions 

2.2 Framing the issues involved in Sustainability (introduction) 

2.3 A slow revolution: Evolution from Ecology, Eco-Design and Green Design to 


Sustainability and Design for Sustainability 


No) 


2.4 Muludisciplinary aspects of Sustainability 
‘Tentative components for this unit: Introductory lecture, an overview handout, reading 


material, weekly in-class tour to websites about sustainability, group work assignment: 


summarize articles and book chapters and present it to the class. 


50 


Gime@ @.—’ ‘ear 
7 >? tae -_ = owt ? 
ee Slee) que 
<a aes e)-aP Vi 6 Carus 


= : “= ite we, a> om 
: ete §<O wh sini + om ’ 
ay =o —_ a 19 a er _ 
Stage OG es * | y= = = = ri 
ls : beatin a <= 
7 7 Hoe Ce »* 


| ee ee 
_ ee fe FeO & P- Mi@ 7 
eyy = ee oe €e cos 
a - - rid <b 
= a 


ase ? —jeeP Gio eH 

& eyre ae - 

> —_— 7 

vy 2. var=tenrgy 
sa den & © 


ee ange 


- 


University of Alberta 
Art & Design 


Carlos Fiorentino | VCD 
Master's Thesis Project 


Unit 3. Design for Sustainability I: the will to act 

3.1 Holistic approach. 

3.2 The Design process and DfS process 

3.3 Responsible Design, concepts and practice. 

3.4 Designers as problem identifiers, designers as generalists. 
3.5 Design within limitations 

3.6 Research for DfS 


Tentative components for this unit: Introductory lecture, an overview handout, reading 
material. Supervised project: field trip, searching for un-sustainability on Campus. 


Presentation field-trip report. 


Unit 4. Design for Sustainability II: the issues 
4.1 Energy 

4.2 Waste treatment 

4.3 Environmental harm 

4.4 Human health 

4.5 Social (side)-effects 


4.6 Products of Design 


Tentative components for this unit: 2 lectures about Energy and Products of Design, 
an overview handout, reading material. Guest speaker and/or movie projection. 
Exercise #1 in class: transportation, industry, consumption and its connections with 
Global Warming. Exercise #2 in class: working for zero-waste product of design 


(anticipating final project). Crits in class. 


Unit 5. Analysis of Conceptual Tools 


OV 


.| Triple bottom line sustainability strategy 

5.2 Biomimicry: inspiration in the best possible design (nature) 
5.3 Slowdesign: a contra-cultural vision 

5.4 Communicating Sustainability 


5.5 Restorative design 


Ol 
o 


) Inclusive design and user-centered design principles applied to DfS 

5.7 For good is for best vs. the harmless the better: overview of assessment tools for 
products of design. 

5.8 Benchmarking Sustainability 


5.9 Macro solutions: tools from Politics, Economy and Advocacy 


Tentative components for this unit: Introductory lecture, an overview handout, reading 
material. Exercise: understanding LCA (guest speaker) and other impact assessment 


methods. Project: Communicating Sustainability. Crit in class. 


Unit 6. Analysis of case studies 
6.1 No waste products, no waste packaging, no waste promotional material 
6.2 More communication devices and more trees. 


6.3 Alternative Energy 


51 


ei ah peote eager _- 7 
> ln pit > Lan geme: | wns Se 
7 4 Be jp ere 
: ee Toe ee i 
> 7 a wee 
7 ett Qn 
: an 
7 ; 5 ad y 
- wow hye 
_ - - 0 
cs ” 
oe Saheneiie> —o —) SS = oe i -- 
7 Ce) Gres ~ 15 ee fe ne —e 
7 Qin RRA A a0+9 (= Pe=06 2 yep - 
<a MDa Say ee mr e® 4» = i 
7 | . » : 
ad © tree BOs 
7 — rte Was 2 j 
Se ee | aa = 
: en) ee —_, 
> = 
a "" 
ee 
Mii cei @ @-- © way 
a — 
> Serhw ayo ¢ 


in pam Seed | 
7 =r> oie 


7 < 
ce =e igh 


University of Alberta 
Art & Design 


Carlos Fiorentino | VCD 
Master's Thesis Project 


6.4 Sufficient nodes (homes) and efficient systems (cities) 
6.5 Sustainable food 


6.6 Carbon calculators, mapping and other sustainability widgets 


Tentative components for this unit: Introductory lecture, an overview handout, reading 
material. Project in groups: research on detecting more sustainable designs locally, 


regionally and globally. Presentation of the results to the class. 


These six units are ordered in sequence but given interconnected for a more 


apprehensive experience (see inspired in Gestalt’s apprehensiveness in chapter 2). 


The course requires a Final Project that consists of the development of an innovative 
no-waste design in any field: an object, a system, a visual communication piece, 
packaging, etc. The process involved in this final project includes analyzing situations, 
detecting problems, proposing design solutions, justifying a proposal, describing the 


implementation, and presenting the results in a final exhibition. 


6.1 Prototypes and methods: ideas, aims and descriptions 


One of the paradigms of DfS is to materialize theory into practice, since design is 

an applied field, and design education is a studio-based experience. The traditional 
and current client-based demand of design lies on the systems of consumption and 
production that this thesis project has intended in criticize and challenge, following 
conceptual approaches from sustainable development, eco-design and sustainable 
design principles. Rather, it is hard to find design demand for solving real sustainability 


projects, particularly at small scale or accommodating the projects in the short term. 


In teaching DfS, instructors and students have to work within the paradigm of 
intangible design results. For instance, this is present in the lack of materially 
measurable projects or the lack of applied aspects of a design product versus more 
traditional projects resulting in tangible products, e.g. designing a book without using 
paper or developing new methods of design thinking. This chapter intends to address 
the paradigm by introducing some ideas to link the teaching of DfS with tangible 
results, in which students are actively involved as a part of innovative DfS teaching 


methods. 


Expanding the teaching space 
One of the nchest experiences that a design student can have is contact with “real 
life”, as a designer, outside the classroom. ‘There are at least three ways to involve a 


class with outside issues: 


The first and probably most common way is by bringing real projects to the class, this 
is by including a real issue taken as a class project, with the possibility to implement 
the results and materialize the project. It can be involving clients such as organizations 
inside the university, the community, non profit organizations or any other external 


project that demands a design approach. This kind of project rewards students in 
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many ways, including experience, income, awards, grants or future employment. Most 
importantly, it drives them to deal with real problems, real responsibilities, and it put 
students in contact with agents as well as with instructors, agents that don’t necessarily 


know about design, but just need it. 


The second way to involve a class with external issues is by extending the boundaries 
of the classroom to the virtual space of www networking, A class can be in permanent 
contact with other DfS classes, with DfS events and DfS practitioners in real time. 
The technology is there. Sharing information, news, databases, etc., is a routine 

that a design studio class can incorporate easily. A DfS class should build, feed and 
administrate its own virtual framework; a website is the most usual format, but 
nowadays even using templates or weblogs would be enough for the same purpose. 
The DfS class suggested by this thesis project is a class that shares all the projects, 
outcomes and results through an open space on the internet. It is also a class that 
works as a network, where the students can have and share information in real time, 
where the traffic of information is basically digitalized and the use of paper can be 


reduced to almost zero. 


In unit 2 of the proposed curriculum (Appendix 10.7) a virtual in-class tour to websites 
about sustainability is included as a part of the class routine. It is aimed at introducing 
the most relevant DfS websites and frequent updates, but also to encourage students to 
find new material on the internet. This regular contact keeps the class well informed 
and also helps to analyze how visual communication design is manifested in these 


spaces. 


The third way is connected with the idea of “slow knowledge” introduced in Chapter 
4, It is about going outside the physical space of the classroom, conducting outdoor 
sessions or field trips. It can be, for instance, a simple walk around campus to detect 
unsustainable behavior (manifested visually), or seek design models in nature in 
nearby park areas (inspired by biomimicry), or sit on the grass to study the potential 
combination of solar income and new devices that need to be designed. More 
ambitious plans lke traveling to the places in which climate change can be understood 
through seeing and experiencing the effects directly or visiting classes in different 


institutions working with DfS would be worth while. 


In unit 3 of the proposed curriculum (Appendix 10.7) a field trip around campus is 
introduced as a part of a project. The project is about searching for “un-sustainability” 
around your DfS work place. This search is focused on detecting current visual 
communication design situations that show a misconception or an unsustainable 
human behavior, or the absence of VCD and DfS where is needed. It also includes a 
general reading about the environment and physical context in which the situations 
are found. Architecture, systems and cultural aspects are taken in count. Students in 


groups have to make a presentation and a written field-trip final report. 
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University of Alberta Ideally, a DfS working class looking for inspiration and deeper DfS thinking exercise, 
Art & Design 4 4 : c bree . 
cannot be shut in a closed environment with windows closed, auto artificial climate 
and fluorescent lights on during the day. When weather and project allow it, without 
previous scheduling, classes will be encouraged to work outdoors, in green areas of the 
campus. Looking for these locations and even asking for authorization to use them can 


be also an interesting initiative. 


Interactive presentations 

As described at the beginning of this document, thinking is a skill that can be 
improved, it demands however some training and an exploratory atutude. Many 
innovative methods have been shown by Edward De Bono’s techniques in teaching 
critical thinking. One of these techniques is appealing to the dynamic of changing roles 
to produce a mobilizing effect on audiences. In this case for mobilizing students minds, 


the following procedure was practiced as a part of an introductory DfS class (exercise A): 


1. The class is set up facing a white board from relatively short distance (it 
can be also a white paper sheet), and a projector is projecting a slide show 
presentation on it. 

2. The projection consists in a prepared exercise that includes a series of 
screens. First screen consists of a series of images on the left column, related 
to branding, consuming, advertising and other examples connected 
to design, and a series of grouped words on the nght column (in the form 
of “boxes”). Every box of words contents words related in meaning, but 
substantially different from a DfS approach, as is explained in “relevant definitions 
and important differences” in chapter 4. In-between images and word boxes, there 
is a blank column to fill with handwritten words. 

3. Students are asked to match the elements by free association, selecting a word 
from the right column and writing down on the whiteboard in the central 
column with a marker, close to the image associated with this word. They 
have to pick just one word from every box, the word that fits conceptually 
with the image. 

4. All the class participates by suggesting, agreeing or arguing, and the instructor 
guides this process adding comments or remarking on the findings. The challenging 
nature of this exercise, makes it hard to do it quickly. By using the whiteboard and 
markers, is easy to erase and re-write as many times as needed. This process can be 
described as “sketched brainstorming”. 

5. After this first round, a second screen with a different series of images is 
projected, this time images related to nature or inspiring designs found in 
nature. The right column with the word boxes remains the same, and also the 
words handwritten in the previous round on the central column, but a second 
central column is added to write some more connections. 

6. Now students have to repeat the process, this tme connecting words from the 


boxes with the new images from nature. 
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Pictures from DfS testing 


classes 


38. Gapminder is a non-profit venture for development 
and provision of free software that visualize human 
development. This is done in collaboration with 
universities, UN organizations, public agencies and non- 
governmental organizations. It was founded in 2005 by 
Ola Rosling, Anna Rosling R6nnlund and Hans Rosling in 


Stockholm. 
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The final result of this exercise reveals a clear division of meanings, the same 
thinking process as described in Chapter 4, but this tme the conclusions are visually 
and interactively built. Students can see, listen, think, talk, write and discuss openly 
with other students and the instructor. This exercise helps to consolidate basic 
agreement for a DfS class before moving to more complex assignments, and it 
motivates a better understanding on design for sustainability concepts. It is intended 

to stimulate creative and analytical skills, by challenging and testing students’ 


assumptions, and finally engaging them with the spint that DfS has to match. 


New methods of visualization, design of persuasion and delivering 


dynamic information: examples to take and to give 


Interactive “widgets” for building scenanos 

A relevant task for designers in the present and the near future is building scenarios 
that help us to understand current situations and possible situations in the future. 
Information design principles can be applied, depicting existing data and translating 
it into visual representations. In this sense, is suggested to support this kind of exercise 
with related readings like Edward Tufte’s Envisioning Information and material from the 
International Institute of Information Design (IIID). Information design relates to 
this kind of project however, new technologies and computer-based tools also allow to 
develop more interactive and ambitious ways of visualization. Is the case for the three 
examples selected for this DfS applied project, the gapminder, the ecological footprint 


calculators and the sustainable cities emulator. 


Gapnunder 

The first steps to this project started in Sweden in 1998, by a group of programmers 
developing visualizations that enhanced the understanding of complex information. 
Later prototypes incorporated moving graphics and trend simulations. In 2003 this 
group in collaboration with United Nations Division of Statistic and UNDP, initiated 
a project with the aim to visualize the fulfillment of millennium development goals 
with a World Development Chart 2005." This interface shows the full UNDP 
numbers report classified in nine different charts, addressing topics like poverty, health, 
world income distribution, trends, ete. The information can be seen globally and 


locally. The user can see animated trends and manipulate some items to isolate part 
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39. http://www.gapminder.org/downloads/presentations/ 


human-development-trends-2005.html 


40. These are just some examples analyzed by this study: 
http://www.ecofoot.org 

http://footprint.wwf.org.uk 
http://safeclimate.net/calculator 
http://usctcgateway.net/tool/ 

http://www. thegreenguide.com/green_home 
http://www.ecologicalfootprint.org/Global%20Footprint% 
20Calculator/GFPCalc.html 


41. http://www.abc.net.au/science/planetslayer/ 


greenhouse_calc.htm 


42. The SustainLane 2006 US city rankings take the 50 
largest cities in US and test them with the most complete 
report card on urban sustainability. The rankings take 
indicators about quality of life and city economic and 
management. These indicators gauge, for instance, which 
cities’ public transit, renewable energy, local food, and 
development approaches are more likely to either limit 

or intensify the negative economic and environmental 
impacts of fossil fuel dependence. http://www. 


sustainlane.com/us-city-rankings/overview.jsp 


43. This visualization project is conducted by Stan 
Ruecker, Professor from Humanities Computing / English 
and Film Studies / Faculty of Arts. The VCD collaboration 
is about the design of an interface for Decision Support 
Visualization, originally requested by the Faculty of 
Chemical & Materials Engineering and sponsored by local 
industry. The project included a study the goal of which 
is to examine how interface design affects the usability of 
the Decision-Support Visualization (DSV) by studying 

the user’s perception of an interface prototype that 


displays data. 
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of the information. Gapminder is a powerful tool for reading complex and extended 
information in a holistic manner, and it is also a map to help recognize and understand 
the proportions of main global problems. A global report such as UNDP is hard to 
picture, and their trends hard to simulate. Gapmunder is a good example about how 


design can help to depict complexity. ” 


Ecological footprint calculator 

Ecological footprint calculators -websites dedicated to provide mechanisms for 
calculating our ecological footprint- have became more and more popular nowadays. 
‘These websites can provide an estimate of how much green house gas —like carbon 
dioxide— we emit, individually, at home or business, consuming or producing goods; 
but also how many toxic emissions, waste and energy we unnecessarily spend. 

After giving us the diagnosis, these websites use to include some tips, suggestions 

and solutions to control, reduce, minimize and eventually eliminate our ecological 


footprint. 


Some of these websites like ecofoot.org, safeclimate.org or Wildlife World Foundation give us a 
simplified, although realistic, idea of how damaging our habits and social behavior are 


in our everyday life." Some other websites are more oriented to children and young 


visitors, like the Australian ABC’s planetslayer. “' 


Creating these kinds of interfaces is an excellent opportunity for DfS students, who 
can also associate webdesign and interface design knowledge from other courses 
currently included in VCD programs. It is not only possible but also very appropriate 


to integrate these combined issues across the courses. 


Sustainable Cities Simulator 

This idea was developed for this thesis project, and inspired by SustainLane 2006 

US City Rankings.” Although the principle is similar to this or any other ranking for 
sustainability in terms of the factors considered to assess the level of achievement —of 
a city, region, country, etc-, the Sustainable Cities Simulator is also inspired by decision 
support models developed for collaborative interface design projects at UofA," which 
imply the generation of possible scenarios based on current data, by manipulating the 
data and speculating with future results, which can lead to support long term decisions. 
The combination of both ideas, the ranking and the decision support model, brings an 


interface-based solution also known as “widget”. 


By default, the simulator will show a city currently ranked, visualized as Gapminder’s 
bubbles alike. Then the user can set up the parameters and modify factors by sliding 
controls and observing what happened visually as a result. Factors are able to be 
modified (speculation) and go from CO2 and dioxins emissions, to healthcare access 
and use of public transportation, among many others. The evaluation can consider 
hundreds of factors and sub-factors and variables, from macro to micro issues, and the 
user can add more factors and manage their parameters on how these factors affect 


the others. 


tele) 
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44. There are more interesting projects about 
visualizations, like treemaps, matrix charts, timelines and 
visualization streams, inspiring for DfS projects. Some of 
them can be found at http://blog.many-eyes.com , http:// 
www.number27.org , www.visiblestrategies.com, or also 
some specific tools like United Nation’s MDG Monitor 
for tracking the Millenium Development goals at www. 


mdgmonitor.org , and the list is increasing. 


speculation#115 


100% 


* Edmonton 


Carlos Fiorentino | VCD 
Master's Thesis Project 


The results of these speculations can help to support or suggest the issues that should 
change in your community for achieving sustainability. It is a simple design concept 
that demands a complex data and system support, as cases like Gapminder use to be. In 
any case, it is a DfS project that can be developed as a parallel project in which all DfS 
courses can participate at different levels, and, once built, it is also a tool for analysis 


like the other two visualizations described before. 


Like Gapminder, other visualization projects exist that can be explored for DfS purposes, 


to generate new tools for visualizing complex sustainability information. "! 
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In this triple bottom line diagrams, Edmonton is improving environmental aspects, however social 
inequality tendencies prevent to achieve sustainability goals 
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SCVS Suatainable Cities Visualization System 


(Imaginary example) 
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Sustainability and restorative tendecies, from 
SCVS Suatainable Cities Visualization System 


(Imaginary example) 
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New sustainable media 

Innovation is a key factor in DfS. It is not related to only the development and 
implementation of new technologies, rather, technology should create more 
meaningful goals than extending the limits of human scientific conquests. In other 
words, innovation in Dfs is more than a race for technology; it is about re-thinking the 


use of current and possible coming technologies. It is innovating by renovating. 


The roots of DfS innovation are in the critical thinking process of design. By asking 
the right questions and following thinking exercises, like interactive presentations 
described early in this chapter, discussions can lead to good ideas about how to 
implement current technologies in tune with human needs and sustainability goals. 
Comparisons between natural and man-made systems can lead to a better use of 


technology. 


The field of biomimicry is full of innovative solutions observing and following natural 
patterns. For instance, the most common examples are those related to mimicking 
processes like photosynthesis ~e.g. photovoltaic cells and sunlight uses~ or those related 
to animal and vegetal behavior ~e.g. Velcro inspired by animal furs and movement 
without muscles by some vegetables micro-reacting to water pressure, somehow 
connected with nanotechnology principles. 
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45. Retrieved from http://www.designcanchange.org/ 


#issue/problem/slide3 on October 2007 
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In terms of visual communication design, the profession and its related industry, is 
dealing with major changes ahead. Paper-based media use is one of the issues that 

is demanding big changes in the short run, but the solutions to come have to be 
conceived for the long term. It is an immediate DfS problem. ‘The paper industry is 
the third largest user of fossil fuels, behind power generation and transportation, and 
the largest single user of water worldwide, aside from being a giant agent in polluting, 
emitting ~green house gases (GHG)- and generating unnecessary waste,"’ not to 
mention that it is the main factor in the destruction of rainforests by an increasing 


logging demand. 


In the DfS course, replacing paper use with alternative media is an issue of 
importance. Projects in this field should be permanently added. One of the projects 
inspired by this thesis project is the seeking of a new generation of newspapers and 
magazines, detached from printing and paper production, and also from desktop and 
laptop computers, although dependent on internet and advanced communication 


technologies and materials. 


DAS project: Introducing the future of the newspaper 

This project involves an important research from industrial design, related to new 
interfaces, media, screen technologies and materials. From the visual communication 
aspect, all the traditional issues involving interface design, publishing, layout, 


typography, imagery, etc, apply to the project. 


But also changes in human behavior and coping with cultural factors are goals to 
achieve from a design perspective. Students have to develop a project that involves a 
revolutionary change in the way of seeing the delivery of information. Such project 
involves: 

* Analyzing the current systems of delivering information, detecting pros and cons, 
taking account of practical factors (efficiency vs. effectiveness) and human and 
cultural factors (sociological, psychological aspects). 

* Researching about new and coming technologies, able to be included as a part of 
a sustainable solution 

* Introducing a new design proposal including: re-designing the system, re- 
designing the medium, pre-testing the results 

* Building possible scenarios and analyzing possible implications driven by such 
changes from industry to end-users 

* Evaluating social, environmental and economical effects of such new system 


* Intwoducing a proposal for the production of the new system 


Part of this work has been developed in different parts of the world, known as 
electronic ink devices and electronic paper projects. For example, Plastic Lagic, a 
company initiated in Cambridge University’s Cavendish Laboratory in 2000's now 
extending its production to Germany in 2007, as well as some developments from 
MIT Media Laboratory, or the Japanese Fujitsu."° ‘These prototypes still need to be 
improved, technologically and in terms of design aspects, in order to replace books 


ancl newspapers. 
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46. For more details see www.plasticlogic.com/hi-res.php 
http://www. fujitsu.com/global/news/pr/archives/ 
month/2005/20050713-01.html 


http://www.media.mit.edu/micromedia/elecpaper-html 


Exercises: Sketching from statements and facts 


This exercise was introduced and tested in DfS class studies, as two different parts: B 
and C. The aim of these exercises is to encourage students to apply critical thinking 
“introduced in the first part of DfS classes as exercise A~ from theoretical scenarios to 
practical cases. In other words, transforming DfS thinking into a new design concept 
first, and then into a practical design proposal. By doing this, the class keeps the 
original spirit of a project-based class, traditionally part of studio courses, connecting 


theory with practice. 
‘This exercise consists of the following steps: 


Part A: Associations 
This part can be oriented to connect DfS critical thinking with working on visual 
communication design implementation, following the steps described early in this 


chapter under “interactive presentations” 


Part B: Picking a message 

Students —previously divided in groups~ are provided with some statements on 

paper that describe meaningful facts about the issues related to sustainability, here 
5 ? 


is a possible selection included on the study: 
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University of Alberta 01 | By 2050 Earth population will reach 8 to 10 billion people 
Art & Design 


02 | We belong to the first generation ever that experience human-driven 


climate change 
03 | Nature runs on sunlight 
04 | Only 10% of paper production uses forest sustainable managed 


05 | The energy of the most powerful nuclear plant hits the surface of the Earth 


everyday, however we use a very little part of it 
06 | In nature waste equals food 


07 | After 3.8 billion years of research and development, failures are fossils, and 


what surround us is the secret to survival 

08 | We have never gone beyond fire: our cars, computers, buildings... all feed on 
photosynthesis, because the fossil fuels they use are merely the remains of 600 
million years worth of plants and animals 

09 | Business is destroying the world, there’s not polite way to say it 


10 | Act locally is not about individuals 


11 | Global economy based on gas, heating and food as actual, creates inequality 


12 | If industry in all countries were to produce only what is needed, the future 


would look bnght indeed 


13 | Our children can identify over a thousand corporate logos but only a dozen or 


so plants and animals native to their region 


14 | It makes far better sense to reshape ourselves to a finite planet than to attempt 


to reshape the planet to fit our infinite wants 


Every team group has to choose one statement, understand it, analyze it, and try 
to connect it with the information gathered in previous lectures and the interactive 
presentation —part A “associations”. ‘Through this exercise students are asked 

to think and reflect on the ways in which the statement could be translated into or 


supported by visual communication. 


Part C: Sketching 
After arriving at a concept and a strong connection with design for sustainability 
g g g ) 


background issues, students are asked to communicate sustainability in visual 
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terms. Every group creates a design proposal by rough sketching first, 

then drawing, mapping, and/or adding notes on paper. Some preliminary steps 
are suggested before moving to paper, like brainstorming and writing down 
thoughts on paper first. This design assignment is totally free of physical and 
technological constraints. The results can be represented by traditional media like 
a poster, a TV spot, etc. or by innovative media, using existing technologies or 
taking advantage of natural systems. The most important goal for this exercise 

is to arrive at a strong design concept. Students do not need to use the exact 
statement, it can be modified, replaced or not mentioned at all, as long as still 
inspires the ideas. The design proposal can include resources such as metaphor, 
humor, sarcasm and visual rhetoric. It is expected that students will apply their 
design-thinking skills to the solutions, but new questions may arise and, eventually, 
modify their mind-sets in the process. The proposals will show students’ ideas to the 
rest of the class, as well as increase their understanding of design for sustainability 


issues. 


Students are asked to consider, if it is possible to apply, the following factors to idea 
generation: 
¢ bring an alternative solution or possible solutions to an existing unsustainable 
situation / information 
* include the factors that define their design solutions as “sustainable” (media used, 
materials, long term effects) 
* drive the audience to associate examples in nature 
¢ ask and answer questions like: should this exist? will end-users really be consumers 
of this design? 
* meet natural concepts like cycling and long-term thinking 


* change the behavior of end-users towards a sustainable attitude 


After finishing the sketching work, students are invited to share proposals with the rest 
of the class, by posting them on the classroom wall. Every group then synthesizes, in 
a few words, what the proposal is about, and other groups will participate asking and 


criticizing. 


This series of exercises leads to the first steps in designing visual communication 


solutions for sustainability projects. 


Imagery project: “collage of differences” 

One of the topics approached in many design fundamental classes 1s imagery, or the 
capacity of building a message through managing images and information without 
words. In this kind of project, students are asked to create a “collage of opposites”. For 
this task they have to collect images, looking for natural and human-made elements or 
situations, by using magazines as their image source. Once they have a large selection 
of material to work with, they begin to group the images in an organized manner. In 
creating a series of opposites, they can look for conceptual asymmetries like: organic- 


geometric, complex-simple, dynamic-static, artificial-natural, etc. But this exercise can 
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be applied using any other pair of concepts that a collection of images can suggest. 
DfS class introduces a project called collage of differences. The principle 1s the same, 

but this time students have to work with the terms introduced in Chapter 4, such as 
Optimum vs. Maximum or Effectiveness vs. Efficiency. By grouping and connecting 
images, students will gain a deeper understanding of the meaning, the differences 
and connotations, and gain experience from observation, categorization and selection 
of imagery for communication of the messages. They can explore how the visual 
characteristics of an image affect its meaning and how this meaning can be oriented 


to understand the basic issues of DfS. 


Becoming familiar with key authors 

Including bibhography, references, suggested authors and required readings, are 
assumed to be common resources in every design course, but DfS demands a deep 
knowledge and understanding of the ideas offered by key authors and pioneers who 


have linked design with sustainability issues. 


The examples taken as analogies to the DfS course introduced by this thesis project, 
hike Okala and Teaching Guide for the Designers’ Atlas of Sustainability, include the key 


authors extensively and actively along their contents. 


The DfS course should have a systematic approach to the books and reading material 
that makes the DfS content strong. The basic approach would ideally mean reading 
these three books, before taking the DfS course: 

* The Nature of Design by David Orr 

° Design for the Real World by Victor Papanek 

* Cradle to Cradle by Wilham McDonough 


To familiarize students with key authors, during the course, having them “investigate 
an author”, as a homework project that can be presented to the class, would cover 


important terrain in this area. 


Reading DfS related books in advance will prepare students better and will use the 
course time wisely. In the professional field, designers do not prepare themselves 

to approach a new project during or after the design process, they research, read and 
gather information related to the topic before starting the design. So do the students 
before working in an assignment. In the case of DfS students should be able to get basic 
literacy through these books, in order to take full advantage of the course content. 
This can be agreed and done when the schedules are planned in advance before every 
term or year. Asking for readings as a requirement to apply for a course can be easily 
implemented if previously planned. A DfS course should also facilitate the access in 


advance to this material to students interested in taking DfS. 
Navigating routines in class 


Taking advantage of internet technology is a way to involve a class with external issues 


by extending the boundaries of the classroom to the virtual space. Not only to interact 
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with other DfS classes and practitioners, but also to keep the class informed and up- 
to-date with the latest discussions and events related to DfS issues. Sustainability, as 

a slow revolution, involves many fields simultaneously. This permanent changing 
process only can be achieved by incorporating a planned internet routine, visiting the 
appropriate sites and detecting new initiatives on a regular-basis. At least once a week, 
the instructor should navigate online, looking for news with students’ participation, but 
this of course can be adapted to the pace of the course and the amount of information 


uploaded worldwide. 


Igniting debates 

Very frequently in design classrooms, instructors in different course levels include 
critiques for finished projects or projects in progress, in which students are asked to 
participate actively, giving opinions and suggestions to their class mates. A connection 
exists between this interactive method of discussion and the necessary critical methods 


to include debates and discussion in DfS classes. 


In addition to discussing and criticizing work in progress, a DfS class will include space 
for discussion and debate about the design work and related to the work in progress. 

In a Df class, students will analyze natural systems and patterns for inspiration —by 
studying biomimicry and other concepts given along the DfS units. There is no point 
however, in arguing if such a system (nature) works. It is important to understand /ow 

it works. DfS theories make the point that current systems (man-made) are not working 
properly, here the question is why, and the method to approach this must be by 
discussing, rethinking, and applying critical analysis. Any solution given must be tested 
from a critical perspective, assuming that there is movement from something that is not 


working to something that should work. 


It is necessary for this objective to include some techniques to challenge students, such 


as De Bono’s Six Thinking Hats and lateral thinking or wicked problems approach (see chapter 


1.2 for more details). 
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some problems are so complex that you have 
to be highly intelligent and well informed 
just to be undecided about them 


wicked problems: 

a class of social system problems 

which are ill-formulated, 

the information is confusing 

and involve many decision makers with conflicting values 


design facing wicked problems 


some characteristics of wicked problems : 


--> every wicked problem is unique 


even if initial problem of starvation is solved at the end it would 
cause demographic consequences 


most of the problems addressed by designers 
are wicked problems 
Horst Rittel 


more wicked 
problems 


Wicked problem : traffic 

highways are wider, 

road nets has been extended, 
traffic jams and pollution are worse. 
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Problem identification: introducing projects 

As mentioned before, one of the paradigms of Df is to materialize theory into 
practice, turn DfS into realizable projects. For the DfS curriculum this issue is 
approached connecting assignments with the idea of field trips and expanding the 


teaching space concept introduced early in this chapter. 


Students have to go out and detect unsustainable situations and behavior, manifested 
visually, or demanding visual intervention. The “chasing” of situations can be based 
on everyday observation, in student’s routines, at home, at work, on campus, etc. 
Problem finding must be focused on real and tangible problems, preferentially at small 
scale (domestically, locally). The more complex or inclusive the finding problems were 
the more appropriate would be to approach these exercises as teamwork (project 


in groups). 
6.2 Developed content and materials for introducing DfS 
As a part of this thesis project, a narrowed selection of class materials, methods 


and exercises from the DfS curriculum was included for a pilot class. This material, 


originally designed to be part of different DfS units, was adapted and prepared to fit in 


just one session for evaluation purposes. 


The study included the following DfS curriculum material: 
An introductory lecture consisting in a slide presentation that included 
basic information to approach design for sustainability conceptual framework. 
This visual material is taken from the lectures collection included along 


the six units of the DfS curriculum. Some tentative titles of this collection are: 


We have turned our world unsustainable, how did we get here? (Unit 1) 
Sustainability: brief and extended definitions (Unit 2. 1) 

Design within imitations (Unit 3.5) 

Energy, waste, environmental harm, human health, social side-effects (Unit 4) 
Products of design (Unit 4.6) 

Conceptual tools gallery (Unit 5) 

Design for Sustainability gallery (Unit 5.4) 


Exercise A: “Associations”, described early in this chapter under interactive 
presentations, and more detailed in chapter 7 

Exercise B: “Picking a Message”, described in this chapter under Sketching 
from statements and facts part B 

Exercise C: “Sketching”, also described in this chapter under Sketching from 


statements and facts part C and illustrated in chapter 7 
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47. Inspired by the Mike Reynolds’ movie Garbage 
Warriors. Mike Reynolds is an architect who created the 


concept of Biotecture, see more details in chapter 5.4 
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7. Testing 


Without the possibility of testing, established rules cannot be broken or even changed. 


If we do not try we are not only losing a chance, but the freedom to fail.” 


This study was conceived in order to evaluate the appropriateness and performance 
of content and methods included in a pilot class, as part of a course dedicated to 
design for sustainability. It was intended to determine the effectiveness, and the level 
of comprehension of the general structure, methodology, quality of content, and the 
level of engagement of students with the concepts given. The findings of this study 
helped to identify which aspects of the methods, tools and content might be adjusted/ 
altered and helped to determine how the dynamic of the class could work in a future 
pilot course. The BDes Social Sciences Route in Visual Communication Design at the 
University of Alberta was used as a context for teaching the DfS pilot course content. 


This study helped to test this assumption. 
The results of this study support the hypothesis that through design education, design 
and sustainability can be connected, and future designers can be guided to play a more 


meanineful role in the creation of sustainable futures. 


After this first result is established, more specific questions related to content are asked: 


What knowledge do designers need to address the issues iwolved in Design for Sustainability? 


Related to concepts, design thinking and DfS principles included in the curriculum: 


Can future designers be trained for a responsible design practice with long-term effects? How? 


Related to the level of design literacy required: 


Flow early can future designers approach these issues from a design perspective? 


Related to the ume and context for implementing a DfS curriculum: 


Are the actual design programs adding these issues at an appropriate rate and depth? 


Finally, related to methods and tools developed for DfS course: 
What approaches and tools are successful in learning DfS? 
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7.1 Description of method 


The participants in this study were provided with introductory information, and were 
asked to work on a design project, using information provided, and combining 
DfS tools and methods with tools and materials commonly used in stucio-based 


design classes. 


The pilot class consisted of a group of five undergraduate student participants, all of 


them from the Department of Art & Design senior level Bachelor of Design program. 


The Dfs testing class outline 

The first part of the study consisted of a visual presentation about design for sustainability, 
before going to work on practical problems. The material selected is part of the 
compilation of lectures included in the six units of the DfS curriculum, which titles 
were mentioned early in this chapter. This visual presentation was completed by an 
instructional handout, distributed before start the exercises. Students were asked 

to detect and then propose a solution to a problem inspired by ideas and concepts 
previously delivered in the lecture. After the exercise, the work was shown in class for 
critique, open discussion and conclusions. Finally, students were asked to fill out a short 
evaluation form, which provided feedback about their experiences with the pilot class. 
This evaluation was the most important quantitative information obtained. The whole 


pilot class took about three hours of intensive work. 


Recruitment 

For this study, an invitation to participate —written and signed by the researcher— was 
sent by e-mail to undergraduate design students. The invitation outlined the project 
and the objectives of study (see appendix IV). As a reminder, close to the session’s 
date, a small poster was posted at VCD common areas and classrooms. About 60° 
of students contacted replied, and more than a half of them attended to the testing 
session. The study was planned to be after the end of term, independent of courses, 


thus avoiding any perception of a coercive situation. 


Location 
The pilot class was developed in a classroom in the Visual Communication Design 


stuclios at the U of A. This classroom was chosen because it is the usual environment 


for senior level design classes. 
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Call for volunteers 


Preparing designers of the future: 


Design for Sustainability 


VYVS 


Living the way we are now, we will need the resources of 5 1/2 planets to survive 


Design can be a powerful tool to create 
awamess, change human behavior, and lead 
change towards viable solutions, My research 
focuses on preparing future designers, like you, 
to play a meaningful role in the practice of 
sustainable design. The results of this study will 
allow me to complete a model for my thesis 
research, Additionally, this study will help to 
determine the content, organization, and tools 


for a potential design for sustainability course. 


I would like you to be a part of this study, It 
consists of a design class that will include a brief 
lecture, the inwoduction of some tools, your 
participation in an exercise, and a short final 


cliscussion, 


Carlos Fiorentino 
testing sessions 
for the thesis research 


Your participation is voluntary, and is in no way 
associated with your classes, graces, perfor- 
mance or any other form of evaluation 


connected with vour program. 


I hope you can participate in this challenging 


new design talk! 


for more details please contact by April 23th 
carlosf@ualberta.ca 


Poster recruiting students for DfS testing classes 
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The lecture 

‘The first part of the class was intended to provide a conceptual background for 
addressing Dfs. A slide show was designed to meet this basic goal. The presentation 
included diagrams, definitions and pictures in order to frame design in sustainability 
terms, approach sustainability in design terms, and connect both aspects with 
education as a medium for delivery. The slide presentation consisted of five 


components: 


|. introduction to basic concepts connecting design and sustainability. 

This part establishes connections between both fields. It introduces definitions, 
paradigms, and a holistic approach to design. Emphasizes design as a process and a 
multidisciplinary field, and designers as problem identifiers and generalists. It also 


introduces the most accepted definitions and principles of sustainable development. 


2. important definitions (introduction to sustainability terms) 
This part brings a basic list of sustainability terms and their definition, and intends to 


be a basic step in DfS literacy. It includes a narrowed list of 13 keywords. 


3. designers as problem identifiers, illustrative examples 

This part reinforces the role of designers as problem identifiers. Students are asked 
to analyze real information connected to environmental issues. Through illustrative 
examples they can understand how designers can “read” differently (by analyzing 
information and “reading between lines”) and how designers can “talk” differently 
(by managing visual messages to show what is hidden or invisible). It introduces the 
first step of critical thinking about the models to follow, and introduces the notion of 


mimicking nature. 


4. important differences (introducing DfS critical thinking) 

In this part, students are challenged to differentiate between a selection of the words 
introduced in chapter 4, commonly taken as similar, but substantially different in 
meaning, and pay especial attention to these words for later application to the design 


process. 


5. long term thinking and design 

The last part of the presentation consists of a diagram of a central timeline, which 
shows a short-term, a mid-term and a long-term spatial representation. The diagram 
is completed by a series of “word boxes” containing the groups of words previously 
analyzed. These words are taken out of the boxes and organized in columns in terms 
of their relation to tme. Finally, design is positioned on the time line, revealing that 
short-, mid- and long-term goals can be all addressed by design. ‘This part leads to the 


first exercise. 


The lecture was evaluated in three different ways: through the observation of students’ 
work, processes and results, through the recording of students’ words, and through 
including questions on the feedback form. These three actions helped to detect how 


students incorporated vocabulary and concepts in to their work. 
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Images from exercise 

A “associations”. In the 
first part, students had to 
associate iconic objects of 
consumption, man-made 
and commercial messages 
with keywords included in 


the boxes 
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i'm lovin’ it 


Exercise A: associations 

This exercise acts as a transition between the lecture and the working class, and 

a bridge between analyzing DfS theory and applying critical design thinking to 
project-based tasks. It is one of the methods for teaching DfS described as interactive 
presentations in Chapter 6.1. This is an exercise that uses a slideshow and whiteboard. 
Projecting images related to iconic objects of consumption, man-made and 
commercial messages, and projecting “word boxes” containing keywords, the students 
were asked to fill in central column close to each image with just one word from each 
box, by writing it on the whiteboard. After this step, a second projection showed a 
second series of images, this time related to natural elements. Students were asked to 
repeat the procedure, associating one keyword from each box with one image. The last 
step revealed the two columns, clearly showing a pattern that group words connected 
with long-term thinking —and with natural images~ from those connected with short- 


term thinking —and with consuming. 


This exercise concludes the theoretical part of the class and introduces the application 
exercises. It was evaluated by observing and taking notes about the students’ reactions 


and conclusions, and also by test questions included on the feedback form. 
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In the second part of 
“associations”, students 
had to associate images 
related to natural elements 
with keywords included in 
the boxes. As a result of 
this exercise, students can 
find a pattern that group 
words connected with 
long-term thinking -and 
with natural images- from 
those connected with 
short-term thinking —and 


with consuming. 
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Exercises B and C: communicating sustainability by thinking and sketching 

The class of 5 students was divided into two groups of 2 and 3 for this stage. In 
exercise B students were asked to pick one message to work on, from a list provided. 
The messages included meaningful thoughts from key DfS authors as well as 

facts related to environmental issues and human behavior detailed in chapter 6.1. 
Students had to connect the previous critical thinking steps in this stage, with possible 
implementations or materializations inspired by the messages. Exercise C is the 
culmination of the process initiated by the presentation projected at the beginning of 
the class and ending with the design project, created during the period of sketching. 
Students were provided with sketching materials and they worked in their natural 
studio context for an hour. The assignment was to communicate the selected message, 
using visual communication design strategies with impact, to an audience in order 

to persuade them about the postulated concept. This task gave students freedom of 
action and use of resources/materials, as long as it met the principles of sustainable 


development. 


The results showed innovative ideas and a broader vision of the use of materials, 
design tools and new media. The ideas sketched and discussed in class crossed design 
boundaries in terms of traditional approaches like market-oriented or user-centered 
design. The results of removing these boundaries revealed original approaches 


like the use of unlimited and renewable natural resources, not necessarily attached 
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From exercise C: “the message powered by sunlight” 


A sketched project that used the statement: The energy 
of the most powerful nuclear plant hits the surface of the 
Earth everyday [sunlight], however we use a very little 
part of it. The phrase inspired an innovative idea: using 
the light of sun to reproduce the message on a natural 
surface, in this case grass. The message was shortened 
and the idea optimized to meet typographic principles of 


readability, legibility and scale. 
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to the use of high technologies. ‘The proposals suggested a diversity of resources 
and multidisciplinarity, ike the combination of printing media on biodegradable 
materials or the combination of natural forces like sunpower with man-made tools like 


tipography and stencil techniques (see page 75). 


Feedback questionnaire 

A feedback questionnaire was included for the last part of the testing class, then 
students were asked to take 15 minutes to fill in the form with their opinions about the 
class experience. This provided an effective way to measure quantitative information, 


but also provided qualitative details. 


The questionnaire asked for information about the student’s design background 
(see questionnaire’s column 1), and about students’ opinion over the DfS pilot class 


experience. 


Firstly questions were intended to test previous knowledge in DfS issues prior to attend 
the testing. Questions about the student’s background were presented as yes-no items 


and boxes to be checked. 


Secondly questions were intended to get qualitative and quantitative information about 
the study (see questionnaire’s columns 2-6). The quantitative aspects were covered 
by measuring the level of agreement with statements concerning their experience in 
the study in order to detect the level of learning of DfS concepts, class material and 
methods used. The qualitative aspects were covered by space for writing extended 
explanations. Some qualitative information was also deduced from quantitatively- 
oriented questions, analyzing cognitive aspects involved in some of the answers. One 
example is shown in column 5 of the questionnaire: 
Based on this pilot class, the content of a DfS course could modify your perceptions 
and assumptions about: 

* what design is for 

* the designer’s role for the future 

* how urgent a holistic approach to sustainability ts for the designers 

© design as a multidisciplinary field 

* design as a process 

° the reductionist idea of specialization in design and the idea of designers as generalists 

+ short-term and long-term thinking in design 

* consumption, consumerism and waste 

+ effectiveness and efficiency in designs 


* information, knowledge and wisdom 


functionality and morality in design practice 
Answers to these points show previous knowledge about design issues, and by the 


incorporation of new concepts introduced by DfS, students’ answers reveal a more 


holistic approach and soundly supported arguments. 
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7.2 Evaluation of results: quantitative and qualitative analysis, conclusions and quotations 


Analyzing the notes taken, observing the working processes and the recorded 
comments and evaluating the sketched design work, completed the evaluation of 


qualitative results. 


Below the points raised in and the results obtained from the questionnaire are 


described. 


Columns | and 2: about student’s background 

Question 1.1 —~About your program, route and levels you are taking 

All students tested had a VCD background, one of them also had ID background. 
While participating in the testing all, of them were taking senior level studio courses. 
3 were enrolled in the general route and 2 the business/marketing route (these two 
routes make up 77% of the enrollment). There were no social sciences route students 


in the group. 
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Only 3 out of 10 selected key authors were recognized by 


students in the testing 
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Question 1.2/1.5 —Hawe you taken courses in or had any background knowledge about sustainability 
prior to this pilot course? If yes, please name courses, instructors, institutions, ete. 

4 of 5 students responded “yes” to this question, and they mentioned courses taken in 
VCD, ID and HADVC, which involved sustainability issues. They also remarked the 
Open Talks" sessions delivered as preliminary pilot discussions in intermediate VCD 


classes, as background. 


Question 1.4/1.5 —Are you familiar with some authors, books, theories and material related to 
sustainability? If yes, mark the authors you know from the list. 

4 of 5 students responded yes and marked three DfS key authors: Victor Papanek, Paul 
Hawken and Wiliam McDonough. Seven more suggested authors were not marked: 
David Orr, Janine Benyus, Hazel Henderson, James Lovelock, Tim Flannery, Herman 
Daly and John Saul. 

This list was intended to offer a broad range of DfS key authors from different 
disciplines, mixing most well-known authors with less well-known ones within design 
education. The results showed that certain authors have written references of eco- 
design over the last two or three. More recent works, and in some cases authors works 
connected to current sustainable design issues, such as those of David Orr or Janine 


Benyus, were unknown by students despite of some knowledge about sustainability. 


Janine Benyus | Victor Papanek 
Hazel Henderson Paul Hawken 
James Lovelock | William McDonough 


David Orr 


lim Flannery | 
Herman Daly | 


John Saul | 
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Question 2.1/2.2 —Would you take a course entirely dedicated to Design for Sustainability at U of A? 
Please explain why or why not. 

The 5 students answered yes to this question. Students added comments, describing 
their perception about the state of the issue at current design programs and the 
potential inclusion of more focused DfS content. Among different considerations they 


demonstrated interest in: 


¢ The convergence between VCD and ID to work on common projects. 
“ut is pertinent [sustainability] to both LD and VCD, despite the tendency for LD students only to 


Jocus on it” 


* The inclusion and study of biomimicry in design programs 
“T realize the importance of it [a DfS course/, of how things can be designed according to 


biomimicry [principles/” 


* The opportunity to address sustainability issues and understand the responsibility 
of design. 
“These issues /sustanabihty/ are new but imperative. ..as designers we have a huge responsibility 


to contribute to a sustainable future” 


* The capacity of a DfS —focused course to extend sustainability issues from theory 
to practice. 
“Sustainability should be extended from discussion to practice and a way to do this is teach it in 


the classroom.” 


* The approach to design and sustainability through a DfS curriculum that 
integrates multiple disciplines 
“TWe have all heard about sustainability yet we know very little about its depth and 


interdisciplinary needs.” 


* The possibility for change and restoration, and the ultimate effect on the mindset 
and behavior of students. 
“To have a class [DfS/ that solely focuses on I think would get people starting to think about 
smaller steps and coming together in efforts to stop and reparr some of what we have done to the 


environment sustainability [the results of sustainable design)” 


Columns 3-4: about the study | testing dfs materials and methods 

Question 3.1 —Overall, this experience fulfilled my expectations about the approach to Design for 
Sustainability (Df). 

The 5 students agreed with this statement, ranking with + points over 5 possible. The 
subtle difference between “agrees” and “strongly agrees” was given by some difficulties and 
detected weaknesses in some of the exercises, which decreased the overall perception. 


‘These adverse points are described in question 3.6. 
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a Question 3.2 ~The content ts appropriate for future classes dedicated to DfS 


4 of 5 students agreed and | strongly agreed. This expressed a positive attitude from 
students that participated in this study, the level of agreement was impressive. The 
DfS content was appreciated. Results confirmed that choices related to authors, ideas, 
concepts and methods to deliver were appropriate and well-oriented in terms of 


complexity. 


Question 3.3 ~The methods and dynamic of the class are appropriate. 

The 5 students agreed on this point, even though they knew that the methods were 
prototypes yet to be improved. Despite the short time used for the many issues tested 
(3 hours) the methods and dynamics appear to have worked properly. The portion 

of time dedicated to each part and the connection between them seemed to worked 
harmoniously, and students were motivated to keep working until the very last minute. 
The strategy consisted of introducing the issues gradually in terms of the complexity 
of the issues delivered and in terms of the role of the students (as listeners, thinkers, 


players). 


Question 3.4 —The information delivered to develop the work in class was appropriate. 

] student strongly agreed, 2 of them agreed and the other two did not know. These 
proportions can be attributed to cognitive aspects described in the questions 1.2/1.3, 
and 1.4/1.5. For instance, most of the students were aware of well-known authors, 

but were unaware of more recent authors, and recent sustainable design issues. This 
could influence their perception of new concepts vs. known concepts so that, the 2 
students that did not know cannot be interpreted as disagreement but rather as neutral 


responses. 


Question 3.5 —I found the lecture content meaningful to approach DfS. 

4 of 5 strongly agreed and | agree, which for the purpose of this study means 0° 

of failure in introducing the concepts. Passing this point is a core issue in terms of 
evaluating affordability, clarity of messages, and most importantly, how potentially 
overwhelming issues can be handled to encourage students to work on solutions. 
Reactions like pessimism, apathy or anger, were neutralized by the perception that if 
Df logic were followed it would drive appropriate and effective solutions. The promise 
of addressing some of these DfS issues in class worked as alleviation to any initial 


bad feeling. 


‘The visual components, including images illustrating and emphasizing the issues 
addressed, were of remarkable benefit: 

“Overall, I think the presentation was informative. The definitions were useful in understanding the 
terms [DfS definitions and differences). More pictures relating to actual degradation and devastation 
to the environment I think would be useful. As designers we are visual people and in my opinion would 


respond quite well to images like these” [designers “reading” different series of images]. 
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Question 5.6 —I found the exercise A (associations) to be useful to understand short- and long-term 
thinking. 

2 of 5 students disagreed. They argued about the amount of time needed for 

better interaction and thinking processes required by this exercise. This point was 
easily observable during the testing session, fifteen minutes or so were not enough 
for students to catch the dynamic of this exercise. As a result, the instructor had 

to intervene to help generate thoughts instead of acting only as a moderator. By 
correcting the time factor, say by dedicating a full 2-hour class to associations on the 
whiteboard would be beneficial. Nevertheless, 3 of 5 students took this experience as a 
positive one. One of the students, enthused by this exercise, added three more points 
—to the 1-5 scale~ giving an 8 mark instead to this item and marking it as “really 


good”. 


Question 5.7 —L found the exercise B (messages) to be useful to work on exercise C. 

4 of 5 students agreed about the usefulness of exercise B, and | of 5 did not know. It 
can be assumed that pick a message (and reflect about it) exercise leads effectively to sketching. 
Both exercises were naturally connected in tming and process. The information 


gathered in A, leads from B (analysis) to C (design response). 


Question 4.1/4.2 —I found the exercise C (sketching) and the late group discussion was a meaningful 
experience. In a future DfS course, I could connect visual communication design projects with issues 
involved with sustainability. Whatever your level of agreement be, please explain briefly why. 
‘This question was meant to check if students could associate the content of a DfS 
focused course with the practice of visual communication design applied projects. 
100% of students agreed with this point. Some students questioned the time frame, 
because the class seemed to be short. Some of them found this part very exiting to 
work on, even for more than one message and for longer than just one class. This idea 
already included in the draft curriculum (see appendix 10.7). Students expressed the 
satisfaction of being “hands-on” DfS projects interacting and sketching~ and not only 
listening and eventually talking about the issues. 

“The designers need to make these concepts concrete and tangible and the perfect way to do this is 

sketching. It’s nice to generate delwerables rather than just discussing the matters”. 

This reveals a path to follow in order to address the DfS instructional paradigm: theory 


can be tried and applied in design projects. 


Columns 5-6: about the study | tesung DfS content, delivered concepts and class 
format 

Based on this pilot class, the content of a DfS course could modify your perceptions and assumptions 
about: 

5.1 — what design is for 

4 of 5 students agreed that their perceptions could be modified by a DfS focused 
course, and | of 5 did not know. None of them disagreed. ‘This is an essential question 
that every designer asks her/himself and other designers, and at the same time tries 

to explain to non-designers —that our questioning is natural to design, since design is 


a human concept that can be applied generally and universally. Asking such questions 
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to design students in a DfS class context acts as a door being opened. As defined in 
early chapters, a DfS class connects design with its original purpose, and design spirit 
with human-oriented design practice. Through the content of DfS course, students 
discovered a broader approach to design as a discipline, in such a way that it can 


modify students’ perceptions and assumptions about the role of design. 


5.2 — the designer’s role in the future 

All students agreed, and more than 80° strongly agreed with this statement. This 
indicator confirms the strong connection between sustainability and design, and that it 
is perceived by students as an issue that defines their future as designers. The content 
of a DfS course can modify students’ perceptions and assumptions about the designer's 


role in the future. 


5.3 — how urgent a holiste approach to sustainability vs for the designers 

| of 5 did not know, | of 5 agreed and 3 of 5 strongly agreed. It is important to 
consider that for some of the students, sustainability or holism applied to design is a 
new concept, whatever the level of agreement was, the reception of an imperative, 
holistic view of design issues was very positive. The content of DfS course can modify 
students’ perceptions and assumptions about how urgently needed a holistic approach 


to sustainability is for the designers. 


5.4 — design as a multidisciplinary field 

Since students are aware of this characteristic that is inherent to design, this question 
was intended to test if the concept was reinforced after the DfS pilot class. 4 of 5 
students agreed or strongly agreed while | of 5 did not know what to answer, which 
means no disagreement suggesting: the content of DfS course can modify students 


perceptions and assumptions about design as a multdisciplinary field. 


5.5 — design as a process 

There was an equal number of students agreeing and students not knowing the 
answer. This might mean that they weren't sure about it or the point was not clear, 
The rest of them strongly agreed. There was no disagreement at all, therefore, most of 
the students accepted that the content of DfS course can modify their perceptions and 


assumptions about design as a process. 


5.6 — the reductionist idea of specialization in design and the idea of designers as generalists 

4 of 5 students agreed and 3 of them strongly agreed. However, it was one student 
between disagreement and not knowing the answer to this question. This hesitation 
can be attributed to the lack of depth possible in covering this issue in a short session. 
One of the students, who strongly agreed, commented: 

“T think this needs to be more elaborated [and extended/ —it’s really interesting [the concepts)” 
Most of the students agreed that the content of DfS course can modify their 
perceptions and assumptions in both ways: about the reductionist idea of specialization 
in design and the idea of designers as generalists. The main point for further 


consideration 1s how specialist and generalist approaches can coexist. 
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5 of 5 students agreed, 4 of them did it strongly with this point. The content of DfS 

course can modify their perceptions and assumptions about short term and long term 

thinking in design, and doing so, working with time factor as an allied rather than 

a constraint. The understanding these concepts is one of the most relevant turning 

points towards DfS thinking. Students, who can incorporate time as a factor to include 


constructively, instead of competing against it, will experience a mindset change. 


The next four questions are connected with the method of analyzing differences 
introduced in the lecture and explored in exercise A. All these questions allowed 


students to develop a critical approach towards DfS thinking. 


5.8 — consumpton, consumerism and waste 

3 of 5 students stronely agreed, | of 5 agreed and | of 5 did not know, No one 
disagreed suggesting that the content of D{S course can modify their perceptions and 
assumptions about the differences between consumption, consumerism and waste. 

By establishing the differences between these concepts, students understood the role 
that designers have to play in communicating those differences. Understanding them 
helps to define the audiences and the tools to use for changing behavior more precisely, 
But perhaps most important, it helps to understand how nature gives us efficient and 


effective models of functionality and behavior to follow. 


5.9 — adding effectiveness to efficient designs 


OV 


of 5 students agreed, | of them did it strongly. Students were convinced about the 
powerful approach of adding effectiveness to efficiency. But also they appreciated the 
critique, evaluating design only from the efficiency point-of-view means losing a big 
part of the designs’ effects. Effectiveness is about the ultimate objective of any design. It 
means following the whole life and consequences of a design. Students’ responses show 
that the content of DfS course can modify their perceptions and assumptions about the 


importance of adding effectiveness to efficient designs. 


5.10 — information, knowledge and wisdom 

3 of 5 students agreed and strongly agreed, but 2 of 5 did not know the answer. 
Probably, because it needs a more detailed discussion; this differentiation is a core 
concept that involves a different conception of time and a holistic approach to human 
communication phenomena. Nevertheless, no students disagreed meaning that it is 
possible to include this analysis in DfS content. Most of the students agreed that the 
content of DfS course can modify their perceptions and assumptions about approaching 


differences between information, knowledge and wisdom. 


5.11 — functionality and morality in design practice 

All students agreed that the content of DfS course can modify their perceptions and 
assumptions about functionality and morality in design practice. 3 of 5 students agreed 
and 2 of 5 strongly agreed. This demonstrates a high level of engagement of students 
with the concept of a responsible practice of design. At the same time, students 


assume there is a strong connection between issues involving DfS and issues involving 
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professional responsibility, real purpose, and moral values. By contrast, none of these 


issues is centered on the pursuit of profit. 


6.1— This prlot class fulfilled the basic expectations of any design class I have taken. 

This question was intended to test if, by comparing with previous design courses taken, 
the DfS course could offer same quality of content and methods as a starting point. Also 
it was intended to test if students feel comfortable working on DfS, as much as in any 
other course subject. 5 of 5 students agreed or strongly agreed with this statement. It can 
be said that suggested DfS content and methods are in tune with what students expect 


from current design classes. 


6.2 — An intermediate level class is the appropriate level to introduce DfS content. 

It was assumed early in this thesis project that, an intermediate level is the most suitable 
course level for focusing a DfS curriculum. This does not mean that DfS can not be also 
included in other levels and in different formats. In any case, a program that integrates 


the DfS content throughout is always recommended. 


3 of 5 students were convinced and strongly agreed. | more student agreed and the | 
remaining student slightly disagreed. The 80°% agreement is supported and justified 

in this thesis project (see Chapter 5.2). However, is important to focus on students who 
cisagree. The reasons for their negative opinion indicating that intermediate level is the 
wrong level, but trying to suggest that other levels are also appropriate for DfS content, 


which is demonstrated in the next iteration on question 6.3. 


6.3 — If not at an intermediate level, at which level of Design program do you think this content should 
be introduced? Introductory, junior or senior level? 

Only 2 of 5 students answered this question -the same ones who weren't convinced in 
question 6.2~ and the results show that one of them thought that junior level would be 
appropriate to introduce DfS and the other thought the senior level. In the second case, 
two interpretations can be considered: DfS contents would be continued from previous 
levels or it could be introduced at senior levels, closer to the degree. In any case, two 
conclusions were obtained: the most appropriate level to introduce DfS seems to be the 
intermediate level, but can be extended from junior to senior too, and seem to be that 


introductory level is not appropriated —or too soon— to introduce these issues. 


6.4—TI think a future DfS course should run for: I (3 month) term, 2 terms or more 

3 of 5 answers were for | term and 2 of 5 answered 2 terms or more. Again, there was 
a correlation between the answers in question 6.3 ~supporting that DfS can be extended 
to a jumior-senior range level— and same students answering that DfS can be extended 
to more than | term, which is absolutely consistent with their opinions. Some of the 
students added: 

[having chosen intermediate level] “but earlier is always better”, 

[having chosen junior level] “some background may be required though”, 

[having chosen more than 2 terms long or more] ‘vis really important” [to extend DfS}] 


[having chosen | term] “wth a second term as optional, like for example [DES/ 437, 436, etc.” 
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See more quantitative 


6.5 — Choose the most sutable words to describe your experience in this pilot class and the 

issues of DfS. 

‘This question was intended to measure the level of optimism/pessimism after working 
intensively on DfS exercises for 3 hours, and having experienced the process from 
receiving information to delivering their input. Students chose from 8 words given, the 
first 4 reflected positive aspects, the second 4 reflected negative aspects. 76% of the 


responses remarked the positive aspects, 24° the negative aspects. The results were: 


60° o inspiration 
60% motivation 
40° innovation 


40° hope 


0% conflicting 
20% confusion 
20° skepticism 


0% indifference 


Although not included as positive aspects, some of the negative aspects can be seen 

as an opportunity to react to or modify the approach of the course. Students who 
remarked “confusion” related this definition to the complex nature of the issues 
involved and not to the DfS class content in particular. Students who remarked 
“skepticism” meant it as a constructive way of thinking, one of the students after chose 
“skepticism” added: “1 a good way though!, which can be understood as there are lots of 


problems to solve, but we are here to work them out. 


Level of acceptance of deliverables, methods and content 


graphics in Appendix 10.7 ; S S | 
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individually 
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Level of acceptance of deliverables, 
methods and content 


See more quantitative 


graphics in Appendix 10.7 
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7.3 Summary of outcomes 


Positive outcomes 


87 


The interest demonstrated in the issues was a positive factor to engage 


students to participate and facilitated the recruitment process for this study, 


Students connected the content of DfS pilot course with, among other 
background experiences, the Design Issues Seminar and the 

Open Talks" delivered as preliminary DfS discussions in the Concepts and 
Systems class, both at the intermediate level. ‘The seminar and the talks were 
substantial steps towards building the educational model included in this 


thesis project. 


All students demonstrated interest in taking a focused DfS course. Among 
the reasons, they committed on the importance of including these issues and the 


advantage of having a course that connects theory and discussion with practice. 


The pilot course experience fulfilled students expectations about the the topic of 


Design for Sustainability. 


Choices made related to authors, ideas, concepts and methods, included in the 


DfS pilot course, are well-oriented and well received by students. 


Methods and dynamics tested in the DfS pilot class worked well. ‘The portions 
dedicated to each part of the class and the correlation from the first to the last 
part worked harmoniously, and motivated students to work intensively. 
Introducing the issues gradually, in terms of complexity, and making students 
participate as listeners, thinkers, and players, kept them engaged with the class 


and topics. 


The lecture content was appropriate and functionally related to the class activities. 
Common reactions like pessimism, apathy or anger, were diffused by students’ 
perception that if they followed DfS logic, it would drive them to appropriate 


solutions. 


Exercise B (picking a message) worked very well as a reflective exercise, and leads 


naturally to the next exercise (sketching) 


Students found exercise C (sketching from statements) a core part of the DfS 
class, which allowed them to apply theories and discussions to project-based work. 
In a future DfS class, every issue approached from theory would be worth trying it 


in practice through studio projects. 


Based on this DfS pilot class, most of the students tested suggested that a 


future DfS courses would modify their perceptions and assumptions about 
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meaningful principles (from sustainability concepts to the understanding 


of design) in a holistic manner. 


* Compared with other design courses taken, students beheve that this DfS course 


would fulfill the expectations, as any other studio-based course would. 


+ As it was suggested in this study and confirmed by students’ opinions, 
intermediate level is the appropriate time to develop a DfS class, however 
it could be introduced at lower levels and extended to higher levels, 
depending on how integrated a DfS curriculum could be with other courses of the 


design program. 


* About the length of a DfS course, two conclusions can be taken from students’ 
opinion: 
- One term (3 month) is enough for a DfS course at intermediate level 
- Two or more terms would be appropriate to extend a DfS course into 


junior and/or senior levels 


* Most of the students defined the DfS pilot class experience in positive terms. 


Negative reactions or perceptions were minimal or absent. 


Negative outcomes 


* Most of the students recognized some DfS key authors, however they showed a 


lack of knowledge about more recent DfS literature and interdisciplinary reading. 


* A significant proportion of students could not evaluate the appropriateness of 
the information delivered to help them develop the work in class, because they 


had insufficient background to make such a comparison. 


¢ Extending images included in the presentations, with more visual information 
and more visual examples would help the comprehension of the texts, and would 


help integrate theory with practice. 


¢ Exercise A (associations), would need more class time, which would provide more 
interaction, would reward students’ participation, and would enrich the 


experience and results. 


* Early levels of a design course (design fundamentals) are not appropriate for 
introducing Df£S curriculum yet, as it is developed in this thesis project. The 
reasons are connected with the lack of design background on basic design 
knowledge in new design students. Far from totally excluding DfS at these levels, 


the DfS issues should be introduced along with the design learning process. 
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7.4 Unexpected outcomes 
Art & Design 


‘The most unexpected outcomes were those related to the quality of design ideas 

and products of students’ work. Students considered that in DfS, the medium is the 
message, and as a result they cross boundaries in terms of materials, processes and 
innovation, They also took a holistic approach by considering all the factors involved 
in their design solutions. Innovative design ideas support the links between DfS theory 
and practice. Projects conducted in this way could create a DfS “lab-like” environment 


for experimentation that might yield better designed solutions. 


7.5 Recommendations for future DfS courses 
General considerations 


¢ Based on testing results the curriculum can be focused at the intermediate 
level, given in one or two 3 month terms, but also can be implemented from 
junior to senior levels of more than two terms. Later, a coordinated plan that 


adapts the content for the three different years of study could be implemented. 


* Itis possible and recommended to create a network with other institutions 
teaching DfS, as a part of the duties shared by students and 


instructors, and oriented toward sharing information with design departments. 


¢ Field trips and outdoor experiences are strongly recommended as 
a part of the DfS curriculum activities. Recognizing the 
natural systems that surround us is not only inspirational, but it 
can also provide simple answers to complex questions. It is much 
better seeing nature in action and imagine how to use it for designing than 


recalling what we learned from school, read from books or watched in TV. 


* [tis important to consider suggesting pre-readings as a condition 
to take DfS courses. As mentioned in Chapter 6.1, being familiar 
with key authors and their approaches to design and sustainability, 


allowed students to be better prepared and to use the course time wisely. 


* Ina future Df class, every issue approached from theory would be 
worth trying it in practice through studio projects. All the theories and 
discussions should be transformed in to actions: researching, brainstorming, 
sketching and producing proposals, in other words fulfill a design process. 
DfS courses must be studio and project-based classes. This strategy helps 
to minimize negative reactions such as apathy, pessimism, frustration, 


etc., when students cannot foresee their work applied as real solutions. 
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Art & Design eee ' F x ‘ ; 
: Considerations concerning DfS methods and tools tested in this study 


¢ Presentations should include a number of visual representations: 
images and diagrams in proportion to the text. This helps students to 
go through the issues more comfortably, since they are mostly visually-oriented 
learners. This conclusion 1s supported by students’ opinions expressed during the 
testing session and by their reactions, but also by observing their reactions to the 
material delivered at the presentation; based on how they made connections 
between what they saw, heard and read, and how they made decisions along the 


design (sketching) process. 


* Interactive presentations must be taken as longer thinking processes. A big part of a 


class or a series of classes must be considered for implementing this type of methods. 


¢ Sketching from concepts given is a long process with different stages but still the 
resulting proposals cannot be taken as final proposals, rather as preliminary steps 


toward final solutions. 


« Exploration of innovative solutions should be the aim of a DfS course. This would 
involve close contact and teamwork with Industrial Design in the generative 
phases and in the proposal phase of a project. Industrial designers would 
need to redirect their designs to necessary objects, visual communication 
designers would need to look for alternative media in applying visual messages. 


This would be just the beginning of a promising combination of skill sets. 
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CBC Massey Lectures Series. 


Environmental studies vs. Design vs. Design for Sustainability 


Environmental studies 


effectiveness 


involving a process 


social impact 
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8. Conclusions and Further Research 


“Human ignorance is not an entirely solvable problem; it is, rather, an inescapable part of 
the human condition” 


— David Orr 


While Edward De Bono encourages us to approach thinking as, rather than a natural 
human ability, a skill that can be taught, learned and improved with appropriate 
exercises and habits (see Chapter |), humanity is obstinate in learning what nature did 


not include in our “original genetic package”. 


In our current society human stupidity is acquired through years of persistence until 
we become adults. When born and childhood, we are yet the most gifted, intelligent 
and capable species on earth.” Somehow we unlearn and become unintelligent in the 
following years. Proof of this is that more information and accumulation of knowledge 
does not necessarily lead to wisdom, and that maximum is not necessarily better 


than optimum. 


What issues these disciplines are focused on 
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Neither, stupidity nor thinking skills come naturally. 


Education has a meaningful role to play in this contradictory situation: concerned with 
learning and unlearning (a polite way of referring to the justification of negligence 
and denial), Education can lead us to enhghten and re-humanize our values and bring 
us ecological literacy or, conversely, it can drive us to dehumanize our systems, show 

a lack of true intelligence focusing only on utilitarian values. Unwished for results, 

the consequence of misunderstanding real costs, or ill-formulated problems can 
create more problems. In other words, education must help to clarify where the true 
values are, and not to support and promote systems that kill diversity and the complex 
balance that sustains life and beauty; for example, the number of graduates from 
engineering oriented to alternate sources of energy (like wind-power, geo- 

thermal or sunlight) should surpass the number of graduates oriented to fossil fuels 


industry. 


In the context of planning a sustainable future, design is in a privileged position. This 
is an unprecedented opportunity for leading change, and powerful design skills can 


allow us to take action. 


The first step, design education, comes before the second, design practice. This thesis 
project was an investigation in to whether a focused curriculum dedicated to Design for 


Sustainability could be implemented effectively at undergraduate level. 


The results of this study support the hypothesis that through design education, design 
and sustainability can be connected and, as a result, future designers can play a more 


meaningful role in working towards sustainable futures. 


8.1 Research questions formulated in the study and answers intended by the 
DfS curriculum 


The first research question: “How can design, and designers, play a more meaningful future role 
in connecting design and sustainability”, and the subsequent questions derived from it, were 
addressed through research strategies and by incorporating the idea of a focused DfS 


curriculum, in order to address the questions formulated. 


-What knowledge do designers need to address the issues involved in Design for Sustainability? 
Designers need a broad selection of content, based on the core issues of sustainability 
social, environmental and economic aspects~ and the redefinition of the role of 
design. But this is just the basis for building a broader understanding which can be 
aquired by practicing DfS. The DfS curriculum introduced by this project is oriented 


toward this broad selection of content as a first step towards Dfs literacy. 
-Can future designers be trained for a responsible design practice with long-term effects? How? 


The answer is yes, as long as this preparation starts early enough during design 


education, and as long as this preparation includes a shift in design thinking, facilitates 
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the comprehension of core concepts, and encourages the implementation of DfS 
values and principles. The concepts introduced in this thesis project, and developed as 
a part of the DfS curriculum, approach and promotes responsible design practice and 


long-term design thinking. 


-How early can future designers approach these issues from a design perspective? 

It is true that the earlier the notion of sustainable design is introduced the better it 

is for students to consolidate their knowledge. It is also true that a minimum level of 
design literacy is required prior to working with DfS concepts. For this reasons a DfS 
curriculum is recommended for intermediate level (third year of design studies) or 


from junior (second year) to senior (last year). 


-Are the actual design programs adding these issues at an appropriate rate and depth? 

As demonstrated in this thesis research, DfS is not widely understood, approached, 
planned and implemented currently at most design programs or is not being done as 
quickly as the circumstances require. Ideally, a design program should include DfS as 
core content as soon as possible, following the design principles of being active rather 
than reactive. The first concerns about sustainable design were raised three decades 


ago, and the need to act is becoming more and more urgent. 


-|What approaches and tools are successful in learning DfS? 

Ideas tested in this study showed that less conventional and more dynamic methods 
result in more engagement from students. For example, using slides combined with a 
whiteboard in a dynamic exercise open to the class, or sketching from statements 


and quotations. 


Comparing keywords and concepts, in order to understand the DfS approach, is 
a successful method applied in this class. It helped to immerse students in a design 
environment of critical thinking. The inclusion of visualizations and images reinforced 


the critical approach to these concepts. 


In a DfS class, the medium is the message. Exploring new media and materials is 
a main point in DfS solutions. Is about rethinking the current systems rather than 
adapting solutions to them. This innovative attitude was demonstrated by the nature 


of students’ proposals in the testing. 

The path from analyzing the issues to working on proposals is a relief. Making the 
theory applicable and the discussions materially experienced succeed in keeping 
students motivated and inspired. A studio-based or project-based DfS class demands 
conviction, consistency and energy to keep it in a positive loop. 


8.2 Thesis research experience 


For the last 18 months this Masters thesis research experience has consisted of an 


immersion into issues concerning sustainability and design, and an exploration of the 
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through the potential of design education to connect both areas. It has been also, and 
in particular, an enjoyable learning experience for multiple reasons. The following is a 
list of “what has been learned”. What is not possible to list or describe in words, is the 
many ways in which authorities, colleagues, educators and students from UofA have 
participated and supported this work, and the inspiring environment in which this 
thesis was developed. 
This Master’s thesis project allowed the researcher to: 
* get a better sense of how design can evolve towards 
a more integrated discipline in the future 
* understand how close design practitioners, design educators and design 
students, are in sharing the responsibility of shaping the future of design discipline 
* introduce new methods of research and learning, and organizational 
skills applicable beyond any degree and beyond design practice 
* access to necessary knowledge for producing scholar materials 
* incorporate new concepts and vocabulary 
* connect the field of design with other fields (anthropology, education, 
sciences, engineering, etc.) by sharing the process and outcomes of this 
thesis project with other scholars and professionals from those fields 
* expand professional practice towards design education practice 
* understand cultural differences and coincidences between different design 
programs in different parts of the world, in approaching a global issue like D{S 
* renourish the idea of design for the good causes 
* discover and re-discover important authors in design and other 
fields related to sustainability, and learn old and new theories 
* interconnect different aspects of design converging in a focused goal (DfS) 
* have a holistic approach to design, connected to all human concerns 


* learn what needs to be taught in DfS 
8.3 The contribution of this thesis project 


The development of the DfS curriculum and the supporting research included in 
this Master's thesis project incorporates a consistent approach to sustainable design 


education at the undergraduate level. 


Methods and teaching tools included in this work can contribute to the process of 
incorporating DfS issues faster, more efficiently and effectively. The issues approached 
in the research content and summarized in the draft curriculum allowed the building 
of a starting point to help introduce DfS in to design curricula at early stages. This 


material works as a collection of concepts that can be considered as basic DfS literacy. 


The nature of the issues addressed by this thesis project demands further research and 
studies to help and inspire other initiatives for the teaching of DfS to future designers. 
More research and developmental tools, methods and strategies for teaching and 
pracucing DfS are needed urgently. It is not an individual challenge, rather it is a 

goal for the international design community’! working for 7 billion people gobally. 
This responsibility is being understood and increasingly assumed in design programs 


worldwide. Every initiative involving design education and sustainable design is a step 
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forward. Individually, none of them can be realistically measured today, but collectively 
and projected over time, this evolution will be appreciated by future generations 

of designers. This Master’s thesis project, and its first result in the form of a draft 
curriculum, is one of these steps. Success in the short term depends on how effective 
the process of incorporating the curriculum content in current design programis is, and 
how accessible, understandable and welcome this material is by other design educators. 
In the mid and long term, any mimic, replica or any other DfS initiative inspired in, 


connected with or engaged by this thesis project will be a proof of success. 


8.4 Further research and future DfS class 


The next steps are related to further and more detailed pilot sessions, in order to refine 
details and adjust methods and tools, before moving to implementation stages. In the 
process, a planning stage is necessary in order to introduce the curriculum in current 
design programs gradually. Every design program will require its own adjustments to 
the DfS curriculum. Design programs have to be developed locally although with a 
global vision. This DfS curriculum was conceived with a broad vision but tested and 


contextualized in a specific design program running at the University of Alberta. 


Further research and implementation of DfS tools, methods and content included in 
the curriculum can lead to the development of more complex curricula. The more 
areas of a design program are involved —Visual Communication Design, Industrial 
Design, Architecture, Fashion Design, etc.— the more complex the DfS curriculum can 


be, integrating all the fields with the same background concepts. 


To implement the DfS curriculum, it is necessary to continue testing the creation of 
new teaching material and introducing the most suitable material to current design 
programs. The most immediate way is by including DfS class elements —like the 
included in this Master’s thesis project- to current curricula. It would be a scattered 
version of a focused course, but still would help to incorporate DfS more effectively 


than waiting for a future DfS focused course implementation. 


The urgency of the issues connecting design and sustainability will make evident the 
integration of both fields in the near future. Sustainable design will not be seen any 
longer as a complementary content or a “green version” of current approaches to 
design, but it will take the place of core issues to design. Just as “new” digital media 
(especially webdesign) is no longer seen as “new”. Sustainable design will become 


mainstream. 


‘Two decades ago the digital revolution changed the toolsets of design, but not the 
values ~ethical, moral, social responsibility. Today sustainability needs will change 

the way of thinking about design. Design students, as well as people in general, are 
noticing the changes and the new paradigms that are emerging. Creating a DfS course 
is a matter of anticipating the course of future needs. Anticipating and planning are 


matters for design. DfS is about planning for hope. 
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ereenoptions.com 

ereenpeace.org/canada 

guardian.co.uk/environment/ 2007 /nov/04/climatechange.scienceofclimatechangehdr.undp.org 
helencaldicott.com 
howdesign.com/dc/features/questioneverything-asp 

iciscenter.org 

icle1.org/ 
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id2.ca 

idebate.org 

idebate.org/thepeoplespeak 
idsa.org/whatsnew/sections/ecosection/okala.html 
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insideeducation.ca 

ivm3.ivm.vu.nl 

joinred.com 
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kidsfootprint.org 

legitgov.org 

lunamedia.org 

makepovertyhistory.org 

massivechange.com 

mattsoar.ore 

mdgmonitor.org 

mdgmonitor.org 

mec.ca/ Main/explore.jsp? FOLDER%03C%3 Efolder_id=253413713028833 | 5&bmUID= 1200547201958 
media.mit.edu/micromedia/elecpaper. hun! 
meetthegreens.org/ 

millenniumindicators.un.org 


muission-sustainability.org 


myspace.com/ourplanet 

naturalcapital.org 
naturalstep.ca/elearning/SBNS_Introduction.htm 
nature.com/climate/index.html 

nature.com/news/index.html 

nbrt.org 

news.bbe.co.uk/2/hi/in_depth/7075759.stm 
news.bbe.co.uk/2/hi/in_depth/7075759.stm 
ngm.nationalgeographic.com/ngm/ 2008-01 /high-tech-trash/carroll-text.html 
nscadesign.ca 

nyas.org 

oberlin.edu 

oikos.org 

oilempire.us 

oil-price.net 

omidyar.net 

onehundredthings.wordpress.com 

onlinejournal.com 

originenergy.com.au/ carbon 
ottawa.ca/city_services/recycling_garbage/rethink_garbage/compared_en.html 
ourworld.compuserve.com 

parsons.edu 

pas.org.ar 

pbs.org/webh/nova/solar 
pe.blogspot.com/2006/07/sustainable-cities-are-unaflordable.html 


Carlos Fiorentino | VCD 
Master's Thesis Project 100 


, i) 
: 7 oe — 
ee ee 
: - 
OS Oeste OY. 
: be oe t= 
BDNs é 


os er 


University of Alberta personalrapidtransit.com 
Art & Design - : : ae OANTART2 Rattac 5 pee tees Ble tere ca 
philly.com /inquirer/world_us/20070513_Better_rapid_transit_Bus_advocates_think_so.html 
plasticlogic.com/ 
policyblog.verizon.com/policyblog/blogs/policyblog/ kathybrown9/25 | /hybrid-vans-fuel-cells-and-verizon.aspx 
policychannel.com 
progne.com 
questionsquestions.net 
rec.org/REC/Programs/SustainableCities 
remarkable.co.uk 
re-nourish.com 
resources4rethinking.ca 
robertlpeters.com/ 
rprogress.org 
rr.ualberta.ca/people/hamann/climate/index.asp?page=climate-ab 
safeclimate.net/calculator 
sala.ube.ca/category/tags/sustainability 
sala.ube.ca/programs/environmental-design 
schumachercollege.org.uk 
sclam.com 
scottcamazine.com/personal/ Design Nature 
services.alphaworks.ibm.com/manyeyes 
sfu.ca 
sierraclub.org 
slowlab.org/ 
sodis.ch 
standdown.net 
stopglobalwarming.com 
su.ualberta.ca/services_and_businesses/services/ecopage 
su.ualberta.ca/services_and_businesses/services/ecopage/Whato20is°/o20Sustainability 
susdes.org 
sustain.ube.ca 
sustainability.aiga.org 
sustainability.synerude.ca/sustainability2005 /index.shtml 
EarthAirWaterFire, Des 90 and ARTH 409/509 at U. of A. sustainabilitydatabase.blogspot.com 
sustainabilityindicators.org/ 
sustainable-city.org 
sustainabletable.orge 
sustainlane.us/overview.jsp 
sustreport.org/ 
sustreport.org/issues/sust_comm3.html#howare 
sustreport.org/resource/es_timeline.htm 
teragrid.org/news/sci-high/fuel_cell_cometh.html 
terrapass.com/ 
thegatewayonline.ca/green-light-for-green-south-campus-development-20070725-63 |.html 
thegreenguide.com/ 
thegreenguide.com/green_home 
theideagroup.ca/consumablewaste 
thinkenergy.com 
thinkpublic.com/news/index.php 
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treehugger.com/files/2005/12/magenn_air_roto.php 
treehugger.com/files/2007/02/bloomframe_wind.php 
treehugger.com/files/2007/06/no_more_power_c.php 
treehugger.com/mt/mt-tags.fcgi? tag=oil®/o20sands&blog_id=1 
truth-now.com 

ualberta.ca/~ersc/ Handbook/section | /other.htm 
ualberta.ca/~ersc/ Handbook/section2/ecohouse.htm 
ualberta.ca/ERSC 

ualberta.ca/ PARKLAND 

ucalgary.ca 

ulsf.org/programs_talloires.html 
ulsf.org/programs_talloires_signatories.html 
un.org/summiut2005 
una.ac.cr/ambi/Ambien-Tico/107/gudynas.htm 

undp.org 

unep.fr/pc/sustain/advertsing/ads.htm 

unep.org 

unep.org/geo/geo4t/media/graphics/index.asp 
universe.daylife.com 

unmillenniumproject.org 

usctcgateway.net/ 

usctcgateway.net/tool/ 

utne.com 

veu.edu 

visiblestrategies.com 

voice.aiga.org 

web.worldbank.org 

weblogs.clarin.com/los-amores/archives/ 2007 /04/el-medio-ambiente-no-le-importa-a-nadie-o-si. html 
weblogs.clarin.com/los-amores/archives/2007/05/el-efecto-al-gore-y-una-teoria-urgente-de-la-obscenidad.htnl 
wiserearth.org 

worldchanging.com 

worldrevolution.org 

worldwatch.org 

wtc7.net 

www3.gov.ab.ca/env/climate/index.html 
www3.gov.ab.ca/env/soe/index. html 
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The ICIS/LUND project 


The ICIS/Lund project is a joint endeavour intended to create the foundation for a 
innovative new Scandinavian Masters programme in sustainable design. [CIS and the 
Department of Environmental Strategy of Campus Helsingborg (Lund University) are 
the principal founders in the creation of this educational programme and the hosts of 
the first pilot course in this field. The Municipality of Helsingor, City of Helsingborg 
and Frederiksborg County are contributing financial partners to the project. As such, 
this joint educational project is designed to elevate the level of sustainable design com- 
petence in the Oresund region, Scandinavia and Europe. 


As part of the project, the hosts institutions have developed a two-week pilot educa- 
tional course, Sustainable Design Futures, to test out the particular configuration of 
sustainability and design topics that will be incorporated into the Masters programme. 


Sustainable Design Futures 


The two-week pilot module was designed to give students at MA level an introduction 
to the challenge and value of sustainability in the context of design, spanning issues 
ranging from CSR and business ethics; ecodesign and eco-innovation; biomimicry and 
slow design; product development and waste. The module also focused on sustainable 
city issues related to transport, waste and energy. This course introduced definitions, 
methods and applications and expanded on the latest theories as well as tools in the 
field of sustainable design or design for sustainability (DfS). There was showcases as 
well as practical examples of implementation to encourage creative new thinking in 
meeting the challenges of sustainability. 


(DfS) Design for Sustainability definition 


Design for sustainability is a design philosophy and practice in which products and 
services contribute to social well-being, make economic sense and have negible impact 
on the environment as they are produced from a sustainable resource base. 

As such, design for sustainability encompasses the practice of eco-design, with due at- 
tention to environmental, ethical and social factors. 

As a definition, design for sustainability means to minimise adverse environmental, 
social and economic impacts of products, systems or services through out the whole life 
cycle of a product or system by taking environmental, social and economic consider- 
ations into account in the design phase. 
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The lectures 


The workshop was developed combining two academic groups: one from the Danish 
host and one from the Swedish host. First week was presented by ICIS and included 
lecturers from Denmark, UK and Mexico. The contents for the second week was on 
charge of University of Lund and included lecturers from Ukraine and Sweden. Along 
the course, the lectures were divided in three areas: sustainability concepts / design 
process, sustainable products, and environmental issues. All these lectures introduced 
new concepts as well as consolidated connections between other fields and design 


theory and practice. 


The field-trips 


An important component of this course were the included field-trips, specially con- 
nected with environmental issues, the ecosystem, forestry, use of energy, manage of 
waste, transportation and urban planning. Participants could see and experience case 
studies, projects and exhibitions leading these issues. In order to complete this edu- 
cational component, all these experiences were discussed in class and analyzed from 
different professional approaches, as multidisciplinary as the group was, and applied in 


assigned exercises. 


The relevance of this experience for my Thesis, my Department and the U.of A. 


Through this invaluable trip I had a total immersion in a particular educational 
experience, which gave me a better understanding on the issues I am including for 

my research. This experience extended my knowledge and introduced new and worth 
concepts applicable to a design educational model —like Slow Design, Long ‘Term 
‘Thinking, Bio-mimicry design, Life Cycle Assessment as a decision support tool, Triple 
Bottom Line Sustainable Design Theory, Sustainability Process as a Design Process, 


Sustainable Development and many other valuable inputs. 


In the process of learning, collecting information and discussing meaningful ideas, the 
contact with professionals from diverse disciplines and scholars with vast experience 
in the involved fields gave me a great opportunity to establish important contacts with 
the Design for Sustainability international community. First for my professional life, 
then to my research and by extension for my VCD Department and the University of 
Alberta, this experience has became a bridge for future developments and collabora- 


uons between professionals, scholars and institutions. 


Networking and further connections 


From lectures’ contents, institutions, authors and professionals who assisted to this 
course, I had an exponential growth in quantity and quality of information, At this 
point, my interconnected map of issues has become large enough to support my next 
steps in developing my thesis writings and models. But also in the near future, collabor- 
ative and multdisciplinary work with the people I met in the workshop is a real chance 


to keep working on this issues beyond my degree. 
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Lecturers and participants 


Karen Blincoe, Graphic Designer, cofounder of Icls (International centre for 
creativity, Innovation and sustainability) in Denmark and Director of Schummager 
College, UK 

Torleif Bramryd, Head of Department of Environmental Strategy, University of 
Lund, Sweden 

Mervyn Kurlansky, Graphic Designer,, cofounder of Pentagram, UK 

Alastair Fuad-luke, Sustainable Design facilitator, lecturer, wnter & maker, author 
of The Eco-Design Handbook (2002-2005), UK 

Michael Johansson, project assistant University of Lund, Department of Environ- 
mental Strategy, Sweden 

Christian Henriksson, project assistant University of Lund, Department of Envi- 
ronmental Strategy, Sweden 

Dr. Marten Karlsson, [JIEE (International Institute for Industrial Environmental 
Economics), Lund University, Sweden 

Dr. Andrius Plepys, IEE (International Institute for Industrial Environmental 
Economics), Lund University, Sweden 

Erika Torres Luquin, project developer Icls (International centre for creativity, In- 


novation and sustainability), Denmark 


Jennah Synnesstved, Graphic Designer, USA 
Kim Klelund, Interior Designer, UK 

Miki Megumi, Arquitect, Japan 

Helen Timoson, Energy Engineer, Sweden 
Hilde Vendt, Environmental Engineer, Sweden 
Sara Svensson, Textil Designer, Sweden 
Marieke Head, Engineer, Canada 

Huguette Ampudia, Photographer, Mexico 
Sofie Karlsborn, Education, Sweden 

Leslie Ann Osborne, Graphic Designer, UK 
Ulla Kas, Industrial Designer, Germany 


Carlos Fiorentino, Visual Communication Designer, Argentina 


Thomas Petersson, Katarina Persson, Ylva Alsen, Marie Gunnarson, 
Trine Plambech, Hannah Andersson, Students of Environmental Strategies 


program at Campus Lund, Sweden 


Schedule 


13th to 25th Nov 2006, Helsingborg, Sweden 


Monday the 13th Nov: Day 1 

Introductions - and Sustainability 

Lecturer: Karen Blincoe, Director |CIS/Schumacher, DK . Facilitator: Erika Torres 

10.00 — 12.00 (Room C525) 

Introductions: Participants, Eco-design project, Pilot project 

Lecture: Sustainability: the concept, the meaning, the application. The introductory lecture charted the background of 
sustainability and set the platform and the parameters for the two weeks. The lecture looked at the classical definition of 
sustainability and its development since the Rio Conference in 1992. The application of the principles of sustainability in the 


business sector was discussed as well as its early inroads into the design profession 
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13.15 - 18.00 (Room C522) 
Discussion groups: How do the sustainability principles apply to the professional backgrounds of each of the students, who 
represent a variety of fields of study. Each student was asked to reflect on the issues and give feedback in plenum 


Evening: Dinner and group discussion at hostel 


Tuesday the 14th Nov; Day 2 

Introduction to design: Philosophy and Process 

Lecturer: Mervyn Kurlansky. Facilitator: Erika Torres 

10.00 — 12,00 (Room C312) 

Lecture 1: The philosophy of design 

Lecture 2: The process of design thinking 

The lectures defined the concept, philosophy as well as the process of designing 

The students were taken through the process of designing, demonstrated through cases, observation and experiences 
gained through a lifetime of designing 

13.15 — 18,00 (Room C312) 

Group exercises in design thinking as well as practical experience in the process of designing. The students were given tasks 
to be worked on and developed using the five steps of the design process 


Evening: Group discussion at hostel 


Wednesday the15th Nov: Day 3 

Existing sustainable thinking & practice in design (approaches working within the existing design paradigm) 

Lecturer: Alistair Fuad-Luke, UK,. Facilitator: Karen Blincoe 

10.00 — 12.00 (Room C217) 

Lecture/seminar to consider thinking and practice driven predominantly by environmental/economic considerations (e.g.Eco- 
design, Eco-efficient design, Life Cycle Analysis/Assessment LCA); by psycho-socio-cultural/economic considerations (e.g 
User-centered design, Design & emotion, Inclusive design, Experience design, Service design), and by environmental, socio- 
cultural & economic considerations (Sustainable design) 

13.15 — 18.00 (Room C217) 

Workshop: Re-design a product by applying existing thinking & practice by working in groups (design teams) 

Evening: 


Lecture by Erika Torres: Mexico City and Coca Cola 


Thursday the16th Nov: Day 4 

Emerging sustainable thinking & practice in design (approaches gently or strongly contesting the existing design paradigm) 
Lecturer: Alastair Fuad-Luke, UK. Facilitator: Erika Torres 

10.00 — 12.00 (Room C218) 

Lecture/seminar to consider how existing thinking and practice in design and sustainability are being challenged. This 
included examination of Slow design, Meta-design, Natural design, Co-design/co-creation (participatory, collaborative, trans- 
formation design, social design) and Open source design/User-innovation design/Citizen design 

13.15 — 18.00 (Room C218) 

Workshop: Design a product, or Product-Service-System (PSS), by applying slow design/co-design approaches, Group 


work in design teams. 


Friday the 17th Nov: Day 5 

Design, Architecture and Sustainability in Copenhagen .Facilitators: Erika Torres and Alastair Fuad-Luke 

a.m. Visit to the studio Force 4 in Copenhagen 

Lecture on the Boase project, a student project originally developed by 4 students of design and 4 students of architecture 
The project deals with the development and design of housing units on polluted land in Copenhagen. It is now being devel- 
oped and realized with financial support from the City Council of Copenhagen 

p.m, Visit to the Danish Centre for Architecture, exhibition “Co-Evolution” ; Danish Architects working for 5 sustainable cities 


in China 


Saturday the 18th Nov: Day 6 
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Design, Architecture and Sustainability, Malm6, Sweden. Facilitators: Christian Henriksson and Torleif Bramryd, SWE 
10.00 — 16.00 
Round trip in Malmo city. Visit to sustainability issues in the city, Look at best practice in the sustainable city exhibition area 


BOO1 and other city regeneration projects in the area of Vastra hamnen 


Monday the 20th Nov: Day 8 

Exploring a Sustainable city. Lecturer: Christian Henriksson, SWE 

10,00 — 12.00 (Room C312) 

Lecture on Green Urbanism & New Urbanism — Strategies for a new sustainable city” 
13.15 — 18.00 (Room C522) 

Students present their results from the Copenhagen/Malmo sustainability exercise 
Lecture on the case study: Vastra Hamnen — Malmo (Sweden) 


Exercise: City regeneration — the pathway to a sustainable city 


Tuesday the 21st Nov; Day 9 

Exploring urban systems 

Lecturers: Torleif Bramryd and Michael Johansson, SWE. Facilitator: Christian Henriksson 
10.00 — 12.00 (Room C217) 

Lecture on waste management and vegetation filters 

13.15 — 15.00 (Room C312) 


Lecture on sustainable transportation and alternative fuels 


Wednesday the 22nd Nov: Day 10 

Eco-efficiency/Design for Environment 

Lecturers: Marten Karlsson and Andrius Plepys, SWE. Facilitator: Christian Henriksson 
10.00 — 12.00 (Room C217) 

Lecture on Eco-Design and LCA theory 

13.15 — 18.00 (Room C312) 

Exercise: LCA, Life Cycle Assessment 


Lecture on green challenges in the traditional product development 


Thursday the 23rd Nov: Day 11 
Eco-efficiency/Design for Environment 

Lecturers: Marten Karlsson and Andrius Plepys, SWE 
Facilitator: Chnstian Henriksson 

10.00 — 12.00 (Room C672) 

Lecture on green market analysis 

13.15 — 18,00 (Room C22) 

Lecture on Eco-design concept and strategies 
Exercise on Eco-design concept 

Presentation of exercise results 


Summing-up 


Friday the 24th Nov: Day 12 "Final day” 

Facilitators: Torleif Bramryd, Christian Henriksson and Erika Torres 

9.00 — 11.00 

Excursion to PalsjO skog — Urban ecology 

13.15 — 18.00 (Room C127) 

Presentation of city regeneration exercise outcomes — “visions and strategies” 
Summing-up 


Evaluation 


THESIS Research 
=leld Trio t canainavia New bibliography added to my research 


Fuad-Luke, Alastair (2005). The Eco-Design Handbook: A Complete Sourcebook for the Home 
and Office. London: Thames & Hudson. 


Manzini Ezio & Jegou, Francois. (2003). Sustainable Everyday. 
Milano: Edizioni Ambiente. 


Buber, M. Paths in Utopia. 
Irwin, TL. (2003). A Crisis in Perception. From Design Issues... 


McDonough, W. (2002). Cradle to cradle: remaking the way we make things 
New York: North Point Press. 


Orr, D. (1994) Earth in Mind. Washington DC: Island Press 

Orr, D. (2002) The Nature of Design. New York: Oxford University Press 
Welter, V. M. Biopolis. 

Wheatley, R. K. (1999). A Sunple Way 

Willams, C. Ongins of Form. 

Bookchin, M. (1980). Toward an Ecological Soctety: 

Crowe, N. Nature and the Idea of a Man-made-world. 

Capra, Fritjof (1982) The Turning Point. New York: Simon & Schuster 


Max-Neef, M. (1991). Human Scale Development. 


Apex Press. 


Ward, C. (1982). Anarchy in Action. 


Freedom Press. 
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PARTICIPATIVE DISCUSSIONS BASED ON CARLOS’ 
RESEARCH ON DESIGN FOR SUSTAINABILITY 


OPEN TALKS 
@ DES490 


FEBRUARY | MARCH 2007 


Design for 
Sustainabllity 


Questions to the class: 

Are we aware about environmental issues? 

Are we well informed about causes, conse- 
quences of our life-style? 

Challenge: (material: a can, a PET, a glass 
bottle, a fruit) intuitively, classify the less and the 
more environmentally “friendly” products. (write a 
ranking on the whiteboard). 

Which one’s are harmless? Say why 


98U0 OU U38MSUY 


Considerations: emissions, energy, transport, 
waste treatment, fertilizers, pesticides... 


Brief explanation of linear and cycling processes. 
Recycling, recycled and recyclable. 
Downcycling and upcycling. 


Packaging and consumerism: 
Should this exist? 

in Nature, waste = zero 

Are we real consumers? 


Slide show and questions to the class: 

What is a good design? 

Challenge: (images of “good” designs) Explana- 
tion of examples one by one 

Are these responsible creations? Quality 
designs? 

Effective rather than efficient design 

(image of a tree) Let's analyze how this product 
of nature works... 

Nature is the most inspiring design: 
eco-effectiveness 


Designers needs to learn from nature 
Mention biomimicry, waste=food and DfS 
commitments 


Our designs not only have to be sustainable, but 
also restorative. Less harmful is not enough, 
100% harmless design is better. But imagine 
designs that improve the ecosystems... (cars, 
packaging, etc) 

Be eco-effective and pay back to nature (to 
ourselves) 


can 


do 


Open Talks are short introductions to DfS issues, encouraging discussion in class 
and showing some examples and slides. Talks take 20 to 30 minutes each and 
can be presented inbetween projects and crits. They don’t involve any testing. 


Brief explanation: what does VCD have to do 
with sustainability. (definition of DfS on the 
blackboard) 


Communicating the new thinking: 

(examples projected on the blackboard: 
Hummer, McDonalds logo, Wind mill) making 
free associations and brainstorming. 


Detect unsustainable situations around us: 
designers as problem identifiers 

Creating the framework for communicate 
sustainable futures: designers leading the 
changes, decision making process 


Recommended books and websites 


Energy: re-establishing our connection with the 
sun. 

The cynicism of energy corporations (slides: BP= 
Beyond Petrol, suggestions for Oilers = Broilers, 
Boilers...) 

What do we have to know?: 

how nature gets energy. 

Mention autoefficiency, intelligent appliances 
(smart owners), green roofs, solar consumption. 


Fact: in Canada “green energy” covers 1% of 
the energy used. 

Thoughts (from students) about PM Harper’s 
changes of environmental policy, Edmonton's 
new “clean energy” policy, eco-Bush 2007 
version. 
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responsible design might be 


eco-effective 
not only efficient 


nature 


DfS Design for Sustainability 


| 
= 
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ve ss Designers as problem identifiers 


Design as a change factor 


Do you want to know more about DfS?, 


www.daversitycode.com/earthscope 

www.susdes.org 

www.aiga.org/content.cfm/sustainability 

www.treehugger.com 

www.mission-sustainability.org 

www.d4s-de.org 
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William McDonough (2002). Cradle to cradle: remaking the way we make things 

Paul Hawken (1994). The Ecology of Commerce 
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UNIVERSITY OF ALBERTA 


Arts, Science & Law Research Ethics Board (ASL REB) 
Certificate of REB Approval for Fully-Detailed Research Project 


Applicant: Carlos Fiorentino 


Supervisor (if applicable): Susan Colberg 


Department/Faculty: Visual Communication Design/Art and Design, Faculty of Arts 
Project Title: Teaching Design for Sustainability 


Grant/Contract Agency (and number): 
Application number (ASL REB member): # 1463 (DK-04-16-07-037) 


Approval Expiry Date: April 16, 2008 


CERTIFICATION of ASL REB Renewal 


| have reviewed your application for ethics review of your human subjects research project and conclude that your 
project meets the University of Alberta standards for research involving human participants (GFC Policy Section 
66). On behalf of the Arts, Science & Law Research Ethics Board (ASL REB), I am providing expedited approval 
for your project. 


Expedited research ethics approval allows you to continue your research with human participants, but is 
conditional on the full ASL REB approving my decision at its next meeting (April 16, 2007). If the full ASL REB 
reaches a different decision, requests additional information, or imposes additional research ethics requirements on 
your study, I will contact you immediately. 


If the full ASL REB reverses my decision, and if your research is grant or contract funded, the Research Services 
Office (RSO) will also be informed immediately. The RSO will then withhold further funding for that portion of 
your research involving human participants until it has been informed by the ASL REB that research ethics 
approval for your project has been granted. 


This research ethics approval is valid for one year. To request a renewal after April 16, 2008, please contact me and 
explain the circumstances, making reference to the research ethics review number assigned to this project. Also, if 
there are significant changes to the project that need to be reviewed, or if any adverse effects to human participants 
are encountered in your research, please contact me immediately. 


ASL REB member (name & signature): Don Kuiken, PhD 


Date: April 16, 2007 
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([f student) 
Supervisor’s name: Susan Colberg 
Department: Art & Design 
E-mail address: scolberg @ualberta.ca 
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SUMMARY OF PROJECT/RESEARCH DESIGN 


Throughout the twentieth century, design has been understood as a service, a disci- 
pline developed to serve people, connecting human needs with effective solutions. 
Over the last decades, the practice of design has, in part, drifted away from this 
essential purpose, from being a social science and applied art into being a tool of 
economic manipulation and consumption. 


Global signals show how serious the crisis has become: extreme poverty, pathologi- 
cal violence, proliferation of diseases, climate change, life forms lost forever... just 
to mention the issues that can be found in newspaper headlines everyday. Society has 
began to suffer the consequences of an unsustainable pace. 


My first research question arises in this context: How can design, and designers, 
play a more meaningful role in connecting a human discipline with sustainable 
needs? 


In any field education is a key tool for change. Education means learning, evoly- 
ing, re-thinking, innovating, and in the process, improving and sharing what we 
have learned in an ever lasting cycle. How can designers address these issues with 

a responsible design practice? The purpose of this research project is to determine 
how a course of study can be introduced to undergraduate design students, focussed on 
design for sustainability, by approaching the design, content, visual tools and method- 
ology materialized in the format of a pilot class. 


Today, sustainability is a concept of paramount importance within every professional, 
scientific and educational field. Design for sustainability means developing design 
projects and products in ways that do not compromise the needs of future generations, 
that contribute to social well-being, make economic sense and have negligible impact 
on the environment. In other words, design for sustainability is design within the 
means of nature. This research project is aimed at creating, in undergraduate students 
of visual communication design, a social and environmental consciusness and at pro- 
viding them with tools and methods to create change as designers of the future. 


This study concerns the testing of a pilot class, as part of a course dedicated to design 


for sustainability, framed in the format of traditional design class. Providing partici- 


pants with basic knowledge, they will be asked to work on a design project, using the 
information provided, as well as tools and materials commonly used in design classes. 
By observing their work processes, discussing results and conclusions with them, and 
later providing feedback through the use of an evaluation form, this study is intended 
to determine the effectiveness, and the level of comprehension of the general struc- 
ture, methodology, quality of content, and the level of engagement of students with 
the concepts given. The findings of this study will help identify which aspects of the 
methods, tools and content must be adjusted/altered and will help to determine how 
the dynamic of the class could work in a future pilot course. The BDes Social Sciences 
Route in Visual Communication Design at the University of Alberta seems to be the 
natural context for teaching design for sustainability. The pilot class would help to test 
this assumption. 
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Description of procedure 

Between 8 and 14 participants will be required. Participants will be undergraduate 
students from the Department of Art & Design 400 level BDes program courses, (from 
all possible routes, including: general route, social sciences, business/marketing, en- 
gineering, computing science and printmaking). A visual presentation and visual tools 
will be provided, that are related to design for sustainability, before working in class. 
An instructional handout will be distributed in order to start a short exercise. Students 
will be asked to detect and then propose a solution to a problem based on previously 
gathered information. After the exercise, the work will be shown in class, inviting 
class discussion and formulation of conclusions. Finally, students will be asked to fill 
out a short evaluation form in order to provide a feedback about their experiences with 
this pilot class. 


The lecture, introduction of visual tools, the exercise and group discussion are ex- 
pected to take about 2 hours, with a 15 minute break. 


Students will be invited to participate through personal contact at DES490 courses 

in which I am Teaching Assistant and through announcing the study by posting a call 
for volunteer participation in other 400 level design classrooms. Since the study is 
planned to be after the end of term, my personal contact with design students is in no 
way arisk of coercion. This study consists of an independent class. Students’ partici- 
pation is voluntary, and is in no way associated with their classes, grades, performance 
or any other form of evaluation connected with the program. Students will be advised 
not to talk with their instructors about their participation in this study until their 
courses are finished and final grades are assigned. Instructors are not participating in 
any way at this stage of the study. 


The study will be conducted in a classroom in the Visual Communication Design stu- 
dios, located on the second floor of the Fine Arts Building on Campus. 
ASSESSMENT OF RISK TO HUMAN PARTICIPANTS 


There is no more risk to participants involved in this study than there would be in a 
normal undergraduate design class. 


The lecture/presentation, reading component, exercise and final discussion will in- 
volve the participants in activities that would take place in a traditional Visual Com- 
munication Design class. 


Nm 
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DESCRIPTION OF PROCEDURES UNDERTAKEN TO REDUCE RISK TO 
HUMAN PARTICIPANTS 


Recruitment 

For each part of this study, an invitation to participate — written and signed by 

the researcher — will be sent by e-mail or distributed personally to 20 design students. 
The invitation will outline the project and the objectives of study. 

(see appendix B) 


Location 

Participants and the researcher will meet in a classroom at the Visual Communication 
Design studios, located on the second floor of the Fine Arts Building. Classrooms are 
open and accessible locations. 


Information Letter/Consent Forms 

For this study, an information letter will be given out and read to participants at the 
beginning of the study. The information letter will explain the objectives of the study. 
The participant’s role will also be described, specifying the approximate time of com- 
mitment, the risks involved in the task and confidentiality measures undertaken to 
protect participants’ identities. 


The information letter will include a consent form. It will be explained that by 

signing this form, students might be quoted in the final report and/or public 
exhibition, but no names or faces will be shown that relate them to their words, in 
order to mantain confidentiality. Participants will have the opportunity to decline par- 
ticipation or being quoted by signing the form. Participants can leave the study session 
at any time, without penalty. (see appendix D) 


Data Collection and Privacy/Confidentiality Forms 

The researcher will ensure the confidentiality of the information provided by individu- 
als participating in this study. Evaluation of the results of this study will be based on 
the interpretation of the material developed by students, by taking notes during the 
class, by tape-recording the group discussion, and evaluating the answers on the feed- 
back form. The researcher will be supported by one research assistant to help with data 
collection during the pilot class. 


All the visual material resulting from this pilot class, such as diagrams and sketches on 
paper or whiteboard, will be collected by taking pictures after the class, but no images 
identifying participants will be taken. Participants will be informed that this visual 
material will be used in the thesis document, thesis exhibition and possibly in related 
papers and presentations. 


Participants may be quoted on the final report and/or public exhibition, but no names 
or faces will be used or shown in order to protect their identities. No pictures or video 
recording will be taken during the class. 


Storage and Disposal of Testing Materials 

All data collected, exercise materials and documentation will be kept in the 

possession of the researcher, in a locked filing cabinet, for a period of 5 years and will 
be destroyed at the end of that period. 3 


APPENDIX A - EXAMPLE OF THE INVITATION LETTER 


For contact information: 


Carlos Fiorentino 

Graduate Student, Visual Communication 
Design / Department of Art and Design / 
University of Alberta 
carlosf@ualberta.ca 


Susan Colberg 

Assistant Professor / Coordinator 

Visual Communication Design / Department 
of Art and Design / University of Alberta 
scolberg@ualberta.ca 
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Dear design student, 


I am a graduate student in Visual Communication Design (MDes program), at the Uni- 
versity of Alberta. I am studying design for sustainability and the implementation of 
new tools for teaching sustainability to undergraduate design students, framed within 
the context of the BDes social sciences route. 


Design can be a powerful tool to create awarness, change human behavior, and lead 
change towards viable solutions. My research focuses on preparing future designers, 
like you, to play a meaningful role in the practice of design for sustainability. The 
results of this study will allow me to complete a model for my thesis research. Ad- 
ditionally, this study will help to determine the content, organization, and tools fora 
potential Design for Sustainability course. I would like you to be a part of this study. 
It consists of a design class that will include a lecture, the introduction of some visual 
tools, participation in an exercise in class, and filling out an evaluation form. This 
class will take about 2 hours, including a 15 minutes coffee-break. I will take notes 
about your work, 

Your participation is voluntary, and is in no way associated with your classes, grades, 
performance or any other form of evaluation connected with your program. Instructors 
are not participating in any way at this stage of the study. 


If you have any questions, please contact me at the following e-mail address: 
Carlos Fiorentino : carlosf@ualberta.ca 


Thank you for your time, 


Carlos Fiorentino 
VCD Graduate Student 
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APPENDIX B - STUDY EXPLANATION 
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Thank you for taking the time to participate in this study. My name is Carlos Fio- 
rentino. | am a graduate student in the Department of Art & Design working toward 

a Masters degree in Visual Communication Design. For my thesis research project, 

I have decided to approach the design, content, visual tools and methodology of an 
undergraduate design pilot class, dedicated to design for sustainability. It is aimed at 
facilitating the development of critical thinking, problem-identification, decision-mak- 
ing and problem-solving, as well as helping students to better comprehend sustainabil- 
ity issues and concepts. 


You are welcome to access the results of this study and mantain contact to be informed 
about further developments. 


This study should take approximately two hours today and will be organized in 4 mod- 
ules, including different components: 
1: Lecture, providing visual material to gather information and analyze a design for 
sustainability related topic, 
2: Project exercise in class using tools developed for a design for sustainability 
class, 
3: Exhibition of sketches, with group discussion of conclusions, and 
4: Filling in the evaluation form. 


A 15 minute coffee-break will be taken half way through. 


The private and voluntary nature of your participation 

Your participation in this study is entirely voluntary. If you wish to leave, you are en- 
titled to do so at any time without need for justification. Your privacy will be protected 
from individuals outside this study. Your name will not be associated with any material 
created or responses given. Your performance, or that of your group during this study 
will have no bearing on your academic performance. 


Module 1: 


Lecture (25 minutes) 
Through a slide show and a prepared presentation, | will introduce design for sustain- 
ability issues in order to provide the basic context to develop a project in class. 


Instructions (5 minutes) 

A brief, but complete, description of an assigned task will be delivered. Teams of three 
students must detect and propose solutions about an unsustainable object / situation 

/ information problem. This component includes reading the assignment, answering 
questions and organizing the groups for the project. 
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APENDIX B - STUDY EXPLANATION (Cont'd) 
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This module is intended to recreate a typical design class situation, in which a first part 
is dedicated to providing background and allowing students to gather and process 
information, and test their own assumptions, before approaching the tasks and interact- 
ing with others in discussions. 


Consider these relevant points while you are listening and watching: 

¢ Be open to new thoughts, since design has multidisciplinary connections you will 
be involved in many different fields and work with different experts in your 
professional life, that demand a broad understanding of human sciences. 

¢ Be critical, be realistic but don’t bias your imagination, a totally different approach, 
even if it seems irrational, can open a new door for realistic solutions. 

¢ If you have questions about the topic or the connections between the topic and 
your program, please feel free to ask for explanations or directions. 


Module 2: Working on the project in class (50 minutes) 

This exercise is intended to stimulate creative and analytical skills, by challenging and 
testing your assumptions, and motivating innovative solutions. Working in groups al- 
lows the sharing of personal approaches and different students’ backgrounds. 


After gathering the information and analyzing the context given, the groups should 
create a design proposal by using the visual tools provided and roughly sketching, 
drawing, mapping, or adding notes on paper. This proposal will show your ideas to the 
rest of the class, as well as increase your understanding of the issues you worked on. 
It is expected that you will apply your design-thinking skills to the solutions, but new 
questions may arise and, eventually, modify your mind-set in the process. 


In this scenario, you and your group members have to introduce an idea that: 

¢ brings an alternative solution or possible solutions to a design problem 
related to an existing unsustainble object / situation / information 

¢ includes the factors that define your design solutions as “sustainable” 

* can be tested by comparing its functionality to analogies in nature 

* can answer questions like: should this exist? will end-users really be consumers of 
this design? 

* can be traced and mapped in terms of its “life cycle”, considering material and 
energy required to produce it, distribute it, use it and dispose it 

* meets the natural concept of cycling or upcycling 

¢ change the behavior of end-users towards a cycling using 


Coffee-break (15 minutes) 
Coffee, tea, juice and snacks will be provided 


APENDIX B - STUDY EXPLANATION (Cont'd) 


Module 3: Presentation of sketches, group discussion and final 

conclusions (25 minutes) 

After finishing the work, the class will be invited to share proposals by posting them in 
the classroom wall. Every group will synthesize, in a few words, what the proposal 

is about. 


To conclude this part, I will introduce some questions to initiate a focus group discus- 
sion. The questions will be introduced in order to arrive at some conclusions, agree- 
ment and disagreement about design solutions and sustainability problems. 


Module 4: Evaluation form (5 minutes) 

Finally, you will be asked to fill out a brief evaluation form about the experience you 
have had, within this pilot class. This paper will help me to get your impressions and 
feedback about the content, structure and methodology of this model. 


If you agree to these conditions, please fill out the consent form. We will then begin 
the study as it is planned. 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 7 
Department of Art and Design | March 2007 


‘aia. 


ieee: a ee 7 
—_—"T 


De .Ve de 2 


APPENDIX C - TASKS SYNOPSIS SHEET 
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PILOT CLASS ABOUT DESIGN FOR SUSTAINABILITY 


The purpose of this class is to introduce to undergraduate design students from 400 
level classes new tools and concepts to approach Design for Sustainability. They will 
be asked to gather and analyze information given through an introductory lecture, it 
will be followed by instructions for working in class. After a brief period of reflection, 
students will be asked to develop a project in class, assigned to groups of 3 students 
each. This project will consist of addressing an unsustainable object / situation / 
information and bringing innovative and sustainable solutions, using the processes of 
design and notions acquired previously. This work will be done with commonly used 
materials for sketching in a design class. During the last part of the course, the work 
will be exhibited in the classroom for open discussion. The results/conclusions of this 
experience will provide valuable information to determine the effectiveness of visual 
tools, structure, methods and content for a potential design for sustainability course in 
the context of visual communication design curricula. 


Estimated duration: 120 minutes (including a 15 minute coffee-break) 


Questions for students to consider during the analysis stage: 

¢ What we do know about this object / situation / information? 

¢ How harmless or harmful is this object / situation / information? 

¢ Should this object / situation / information exist? 

¢ How should the natural version of this object / situation / information be? 


Questions for students to consider while working on the design process: 
¢ Consider the impact or “footprint” that your design could have on ecosystems. 
¢ Consider the social and cultural factors and include local resources for 
your solutions. 
¢ Use technology available, make economic sense, reduce waste concept to zero, 
following the complete “life-cycle” to your design. 


Materials for lecture, working and sketching in class: 

¢ Laptop computer 

¢ Projector 

¢ Whiteboard 

¢ Markers 

¢ Tabloid papers, tape, pencils, color markers, sticky notes. 


a Gia, —- 


ne 
ha 


ie oe 


- 
_ = a oe 
Gull soe 


= 


\ em, allot 


ee ee 


St 


. — ere, 


ae ee 


we 


a 


poe 8 


at ' 
~: 


APPENDIX D - CONSENT FORM 


RESEARCH INFORMATION AND PARTICIPANTS’ CONSENT FORM: 
Teaching Design for Sustainability: proposed methods and tools for use in under 
graduate visual communication design programs 


Purpose 

You are invited to participate in a research study Teaching Design for Sustainability: proposed methods and tools for use in under- 
graduate visual communication design programs being conducted by Carlos Fiorentino, MDes candidate of the Department of Art 
and Design, University of Alberta. This study examines the design, content, visual tools and methodology of an undergraduate design 
pilot class, dedicated to design for sustainability. It is aimed at facilitating the development of critical thinking, problem-identifica- 
tion, decision-making and problem-solving, as well as helping students to better comprehend sustainability issues and concepts. 


Your participation 
Your participation consists of a design class that will include a lecture, the introduction of some visual tools, participation in an 
exercise in class, and filling out an evaluation form. This class will take about 2 hours, including a 15 minutes coffee-break. 


Your rights 

Your decision to participate in this study is entirely voluntary and you may decide at any time to withdraw from the study. Your 
decision to discontinue will not affect your academic status or access to services from the University of Alberta. If you choose to 
participate, you may skip any items you do not wish to answer. Responses on the evaluation form will remain confidential, and 
your name will not appear on the questionnaire or be associated with your responses in any way. Only the researcher associated 
with the project will have access to the evaluation form. Your comments can be quoted without mentioning names and removing 
any identifying information. The results of this study may be presented at reports, thesis exhibition and related presentations. 
The data will be securely stored by the researcher for a minimum of five years. 


Benefits and risks 
The findings of this study will help to develop methods, tools and content for a future pilot course dedicated to design for sustain- 
ability. There are no foreseeable risks to this study. 


Contact information 
If you have any questions or comments on the study, please contact Carlos Fiorentino or Susan Colberg at the following e-mail addresses: 


Carlos Fiorentino Susan Colberg 

Graduate Student, Visual Communication Assistant Professor / Coordinator 

Design / Department of Art and Design / Visual Communication Design / Department 
University of Alberta of Art and Design / University of Alberta 
carlosf@ualberta.ca scolberg @ualberta.ca 


Please sign below to indicate that you have read and understood the nature and purpose of the study. Your signature acknowledges the receipt of a 


copy of the consent form as well as indicates your willingness to participate in this study. 


Participant’s Name Participant’s Signature Date 


Researcher’s Name Researcher’s Signature Date 


APPENDIX E - EXAMPLES OF CLASS MATERIAL 


Some of the slides included in the lecture 


what is a good design? 


green campaigns 
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Design as a change factor 
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APPENDIX F - DISCUSSION GROUP QUESTIONS 
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The purpose of the last part of the class, the group discussion, is not a critique of 
the work presented, rather, it is an open dialogue for sharing opinions and bringing 


enrichment to the experience. The first thoughts from the researcher will “meet” first 


thoughts from students as well. This is a pilot class intended to be an educational 


experience. At this stage, some prepared questions will be asked to the class, as a part 


of testing, as to whether the content given was clear. 
Possible questions to consider during the focus group discussion: 


¢ How many disciplines, others than design, are implicit in this design solution? 

¢ Is this design solution solving the problem without creating a new one? 

¢ Is this design solution “sustainable” according to the parameters given? 

¢ Can this design solution be tested by comparing its functionality to analogies 
in nature? 

¢ Should this designed object /situation / information exist in terms of cost/benefit 
relation? Why? 

e Will end-users really consume this design? How? 

¢ Tracing and mapping its “life cycle”, can we consider this design solution as 
zero-waste producer? 

¢ Can this design solution be compared with some analogy in nature? 


¢ Does this design solution make economic sense, without leaving the framework of 


sustainability? 


APPENDIX G - FEEDBACK EVALUATION FORM (Attached) 
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Design for 
Sustainability 
Feedback form 


Date 


On this feedback form you will be asked about your experience with this study. 
Your answers will help me to get your impressions about the content, structure and 
methods used in this pilot class. 


Mark / write. 
Would you take a course entirely dedicated to 

Your program, route and levels you are taking: Design for Sustainability at U of A? 
VCD Social Sciences 100 yes no 
ID 
VCD+ID Printmaking 300 Please explain why or why not 

General 400 

Computing Science 500 

Business / Marketing 600 

Engineering 


Have you taken courses or had background 


knowledge about sustainability previous to this 


pilot course? 


yes no 


If yes, please name courses, instructors, 


institutions, etc: 


Are you familiar with some authors, theories and 
material mentioned in this pilot course? 


yes no 


If yes, please name them: 


Carlos Fiorentino | VCD 


> oew 


ouiis mo yee ote 


Rank from 1 to 5: 


: strongly disagree 
: disagree 

: don’t know 

: agree 

: strongly agree 


akhWNhM — 


Overall, this experience fulfilled my expectations 
about the approach to Design for Sustainability 
(DfS). 


1 2 3 4 5 


The content is appropriate for a future course 
dedicated to DfS. 


1 2 3 4 5 


The methods and dynamic of the class are 
appropriate. 


1 2 3 4 5 


The information provided to develop the work in 
class was appropriate. 


1 2 3 4 5 


| found visual tool A to be useful to approach the 
topics. 


1 2 3 4 5 


| found visual tool B to be useful to approach the 
topics. 


1 2 3 4 5 


| found visual tool C to be useful to approach the 
topics. 


1 2 3 4 5 


The exercise in class was appropriate. 


i 2 3 4 5 


(a 6 |B 


This pilot class fulfilled the basic expectations of 
any design class | have taken. 


1 2 3 4 5 


A 400 level class is the appropriate level to 
introduce DfS content. 


1 2 3 - 8) 


If not at 400 level, at which level of BDes program 
do you think this content should be introduced? 


100 300 500 
level level level 


| think a future DfS course should run for: 


1 2 
term terms more 


Based on this pilot class, the content of a DfS 
course could modify your perceptions and 
assumptions about: 

— what is design for 


1 2 3 - 3) 


— the designer's role for the future 


1 2 3 4 5 


— how urgent a holistic approach is for the 
designers 


1 Z 3 4 5 


— design as a multidisciplinary field 


1 fe 3 4 5 


— consumption and wasting 


1 2 3 4 5 


Choose the most suitable words to describe your 
experience in this pilot class and the issues of DfS 


Inspiration Conflicting 
Motivation Confusion 

Innovation [ | Skepticism 
Hope Anger 


Carlos Fiorentino | VCD 
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Carlos Fiorentino | VCD 
Master's Thesis Project 


Call for volunteers 


Preparing designers of the future: 


Design for Sustainability 


Living the way we are now, we will need the resources of 5 1/2 planets to survive 


Design can be a powerful tool to create 
awarness, change human behavior, and lead 
change towards viable solutions. My research 
focuses on preparing future designers, like you, 
to play a meaningful role in the practice of 
sustainable design. The results of this study will 
allow me to complete a model for my thesis 
research. Additionally, this study will help to 
determine the content, organization, and tools 
for a potential design for sustainability course. 


I would like you to be a part of this study. It 
consists of a design class that will include a brief 
lecture, the introduction of some tools, your 
participation in an exercise, and a short final 
discussion. 


Carlos Fiorentino 
testing sessions 
for the thesis research 


Your participation is voluntary, and is in no way 
associated with your classes, grades, perfor- 
mance or any other form of evaluation 
connected with your program. 


I hope you can participate in this challenging 
new design talk ! 


for more details please contact by April 23th. 
carlosf@ualberta.ca 
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Call for volunteers 


Name 


Email 


Phone (optional) 


ps& 


Monday, June 4th, 15:00hs 
Tueday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 


Monday, June 4th, 15:00hs 
Tuesday, June 5th, 15:00hs 
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10.5 Material Testing 


Carlos Fiorentino | VCD 
Master's Thesis Project 


info | Study explanation 


Design for Sustainability (DfS): 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 
Department of Art and Design | May 2007 


Thank you for taking the time to participate in this study. For my thesis research 
project, | approach the design, content, visual tools and methods of an undergraduate 
design pilot class, dedicated to design for sustainability. It is aimed at facilitating the 
development of critical thinking, problem-identification, decision-making and prob- 
lem-solving, as well as helping students to better comprehend sustainability issues and 
concepts. 


This study should take approximately two hours today and will be organized in 4 mod- 
ules, including different components: 
1: Lecture: I am giving a presentation which includes basic information to 
approach and understand design for sustainability and its conceptual framework. 
: Exercises in class: we are working in three different exercise parts, 
A “associations”, B “pick a message” and C “sketching”. For parts B and C, the 
class will be divided in groups. Working in groups allows the sharing of personal 
approaches and different students’ backgrounds. 


to 


3: Exhibition of sketches, with group discussion and conclusions. 
4: Filling in the evaluation form. 


A 15 minute coffee-break will be taken half way through. 


You are welcome to access the results of this study and maintain contact to be in- 
formed about further developments. 


The private and voluntary nature of your participation 

Your participation in this study is entirely voluntary. If you wish to leave, you are en- 
titled to do so at any time without need for justification. Your privacy will be protected 
from individuals outside this study. Your name will not be associated with any material 
created or responses given. Your performance, or that of your group during this study 
will have no bearing on your academic performance. 


info | Study explanation 


Design for Sustainability (DfS): 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 
Department of Art and Design | May 2007 


Module 1: 
Lecture (25 minutes) 


Through a slide show, I will introduce the basis of design for sustainability in order to 
provide the context to develop the exercises and discussion in class. 


This module is intended to recreate a typical design class situation, in which a first part 
is dedicated to providing background and allowing students to gather and process 
information, and test their own assumptions, before approaching the tasks and interact- 
ing with others in discussions. 


Consider these relevant points while you are listening and watching: 

¢ Be open to new thoughts, since design has multidisciplinary connections you will 
be involved in many different fields and work with different experts in your 
professional life, that demand a broad understanding of human sciences. 

* Be critical, be realistic but don’t bias your imagination, a totally different approach, 
even if it seems irrational, can open a new door for realistic solutions. 

¢ If you have questions about the topic or the connections between the topic and 
your program, please feel free to ask for explanations or directions. 


Module 2: 
Working in class (60 minutes) 


Part A “associations” 

I am sharing an exercise by projecting words and images on the screen and ask you to 
work on matching the elements by free association. I will guide this process adding 
comments or remarking the findings. 


This exercise is intended to stimulate creative and analytical skills, by challenging and 
testing your assumptions, and motivating a better understanding on design for sustain- 
ability concepts. 


Break (15 minutes) 


Prior to parts B and C, I will organize the class in groups of two or three people each, 
in separated tables. Working in groups allows the sharing of personal approaches and 
different students’ backgrounds. 


Part B “pick a message” 

I am providing some statements on paper that describe meaningful facts about the 
issues related to sustainability. Your group has to choose one, understand it, analyze it, 
and try to connect it with the information gathered in the lecture and with part A “as- 
sociations”. Through this exercise I want you to think and reflect in the ways on how 
the statement could be translated or supported by visual communication. 
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info | Study explanation 


Design for Sustainability (DFS): 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 
Department of Art and Design | May 2007 


Part C “sketching” 

Now you have got a concept and a design for sustainability background, you have 

to communicate sustainability. Your group has to create a design proposal by rough 
sketching, drawing, mapping, and/or adding notes on paper. I suggest first a brain- 
storming, and then write down your thoughts on paper. This design is totally free. Can 
be a poster, a TV spot, etc. or just the concept behind any design piece stil] undevel- 
oped. You don’t need to use the exact statement, it can be modified, replaced or not 
mentioned at all, as long as still inspires your ideas. The design proposal can include 
resources such as metaphor, humor, sarcasm, rethoric. It is expected that you will 
apply your design-thinking skills to the solutions, but new questions may arise and, 
eventually, modify your mind-set in the process. This proposal will show your ideas to 
the rest of the class, as well as increase your understanding of design for sustainability 
issues. 


Consider to introduce an idea that: 

¢ brings an alternative solution or possible solutions to an existing unsustainble 
situation / information 

* includes the factors that define your design solutions as “sustainable” (media used, 
materials, long term effects) 

¢ drives the audience to associate examples in nature 

* can answer questions like: should this exist? will end-users really be consumers of 
this design? 

* meets natural concepts like cycling, long term thinking, 

¢ change the behavior of end-users towards a sustainable attitude 


Module 3: Presentation of sketches, group discussion and final 

conclusions (25 minutes) 

After finishing the work, I will invite the class to share proposals by posting them in 
the classroom wall. Every group will synthesize, in a few words, what the proposal 
is about. 


To conclude this part, I will introduce some questions to initiate a group discussion. 
The questions will be introduced in order to arrive at some conclusions, agreement and 
disagreement about design solutions and sustainability problems. 


Module 4: Evaluation form (5 minutes) 

Finally, you will be asked to fill out a brief evaluation form about the experience you 
have had, within this pilot class. This paper will help me to get your impressions and 
feedback about the content, structure and methods of this model. 


If you agree to these conditions, please fill out the consent form. We will then begin 
the study as it is planned. 
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info | Synopsis 


Design for Sustainability (DFS): 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 
Department of Art and Design | May 2007 


The purpose of this class is to introduce to undergraduate design students from 400 
level classes new tools and concepts to approach Design for Sustainability. Students 
will be asked to gather and analyze information given through an introductory lecture, 
it will be followed by instructions for working in class. After a brief period of reflec- 
tion, students will be asked to develop exercises in class, assigned to groups of 2 or 3 
students each. These exercises will consist of making free associations between images 
and keywords, analyze an statement given related to sustainability, and work on creat- 
ing a visual communication design, using the processes of design and notions of de- 
sign for sustainability acquired previously. This work will be done with commonly used 
materials for sketching in a design class. During the last part of the course, the work 
will be exhibited in the classroom for open discussion. The results/conclusions of this 
experience will provide valuable information to determine the effectiveness of visual 
tools, structure, methods and content for a potential design for sustainability course in 
the context of visual communication design curricula. 


Estimated duration: 120 minutes (plus 15 minute coffee-break) 


Questions for students to consider during the analysis stage: 

¢ What we do know about this situation / information? 

¢ How harmless or harmful human behavior can be under these circumstances? 
¢ Should these design products / situations / information exist? 

¢ How should the natural versions of these designs / situations / information be? 


Questions for students to consider while working on the design process (Exercise parts 
B and C): 
¢ Consider the impact or “footprint” that your design could have on ecosystems. 
¢ Consider the social and cultural factors and include local resources for 
your solutions. 
¢ Use technology available, make economic sense, reduce waste concept to zero, 
following the complete “life-cycle” to your materials and media. 


Materials for lecture, working and sketching in class: 

¢ Laptop computer 

¢ Projector 

¢ Whiteboard 

¢ Markers 

¢ Tabloid papers, tape, pencils, color markers, sticky notes. 
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info | Discussion questions 


Design for Sustainability (DfS): The purpose of the last part of the class, the group discussion, is not a critique of 
the work presented, rather, it is an open dialogue for sharing opinions and bringing 
i) fi) i) i) i) fe enrichment to the experience. The first thoughts from the researcher will “meet” first 
thoughts from students as well. This is a pilot class intended to be an educational 
experience. At this stage, some prepared questions will be asked to the class, as a part 
of testing, as to whether the content given was clear. 


Possible questions to consider during the focus group discussion: 


¢ How many disciplines, others than design, are implicit in this design solution? 

¢ Is this design solution solving the problem without creating a new one? 

¢ Is this design solution “sustainable” according to the parameters given? 

¢ Can this design solution be tested by comparing its functionality to analogies 
in nature? 

¢ Should this designed object /situation / information exist in terms of cost/benefit 
relation? Why? 

¢ Will end-users really consume this design? How? 

¢ Tracing and mapping its “life cycle”, can we consider this design solution as 
zero-waste producer? 

¢ Can this design solution be compared with some analogy in nature? 

¢ Does this design solution make economic sense, without leaving the framework of 
sustainability? 


Carlos Fiorentino | MDes candidate 
Visual Communication Design 
Department of Art and Design | May 2007 


an 


participant consent form 


Teaching Design for Sustainability: proposed methods and tools for use in undergraduate 
visual communication design programs 


This study examines the design, content, visual tools and methods of an undergraduate design pilot class, dedicated to design for 
sustainability. It is aimed at facilitating the development of critical thinking, problem-identification, decision-making and problem- 
solving, as well as helping students to better comprehend sustainability issues and concepts. 


Your participation consists of be part of a design class that will include a lecture, the introduction of visual information, tools, work 
on exercises, and filling out an evaluation form. This class will take about 2 hours, and a 15 minutes break. 


The findings of this study will help to develop methods, tools and content for a future pilot course dedicated to 
design for sustainability. 


Your confidentiality and rights 

This study has been reviewed and approved by the University of Alberta Faculty of Arts, Science & Law Research Ethics Board 
and complies with the University of Alberta Standards for the Protection of Human Research Participants. Your decision to par- 
ticipate in this study is entirely voluntary and you may decide at any time to withdraw from the study. Your decision to discontinue 
will not affect your academic status or access to services from the University of Alberta. If you choose to participate, you may skip 
any items you do not wish to answer. Responses on the evaluation form will remain confidential, and your name will not appear on 
the questionnaire or be associated with your responses in any way. Only the researcher associated with the project will have access 
to the evaluation form. Your comments may be quoted without mentioning names and removing any identifying information. The 
results of this study may be presented in reports, the thesis exhibition and related presentations. 

The data will be securely stored by the researcher for a minimum of five years. There are no foreseeable risks to this study. 


Contact information Carlos Fiorentino Susan Colberg, Supervisor 
Graduate Student, Visual Communication Assistant Professor / Coordinator 
Design / Department of Art and Design / Visual Communication Design / Department 
University of Alberta of Art and Design / University of Alberta 
carlosf@ualberta.ca scolberg @ualberta.ca 


Please sign below to indicate that you have read and understood the nature and purpose of the study. Your signature acknowledges the receipt of a 


copy of the consent form as well as indicates your willingness to participate in this study. 


Participant’s Name Participant’s Signature Date 


Researcher’s Name Researcher’s Signature Date 


Gebietes — 
Guage e- 


PMINSH2 Om omy oem 
Oeee~e — a. 


: 7 . _ 
7 oe Pret oy ee Pate Rs IGA. 


== me 


a 
fe bce 
aw fos phlinapte ip PbSTRr tee &s 4 ony aan a 
‘ i) (ea 4 
PP paler hho & OF ates bein o a Speer ats 
ee os a i 
oe tare. OGM @4 Ga -< 7 - 
sS ar sooer = ah at « a? 
oe 6 BG BS Dce Qa @ -i-- aly 
SG? ° to eS o> 991° 0 es oe many Aven 
pwhoai- Die) Ce * eat nd 
eR eee se a rt => | 
a) seen _? TG « haloes - 
= _ GD; 


aa ; 
er (Mian ia | 


te. ammeabees Es ong et 


a Ete G9 > e=ami | Ot 


al ~? 
ie eee a 
7 7 


estan te conta a ae 
aa ae 


|_| Victor Papanek 


[| Willian McDomough 


Design for 
Sustainability 
Feedback form 


Date 


On this feedback form you will be asked about your experience with this study. 
Your answers will help me to get your impressions about the content, structure and 
methods used in this pilot class. 


Mark / write. 
24 Would you take a course entirely dedicated to 

Your program, route and levels you are taking: Design for Sustainability at U of A? 
VCD | Social Sciences 100 yes no 
ID 
VCD+ID Printmaking 300 2.2 Please explain why or why not 

General 400 

Computing Science 500 

Business / Marketing 600 

Engineering 


Have you taken courses in or had any background 
knowledge about sustainability prior to this 


pilot course? 


yes no 


If yes, please name courses, instructors, 


institutions, etc: 


Are you familiar with some authors, books, theories 
and material related to sustainability? 


yes no 


If yes, mark the authors you know from the list: 


Paul Hawken 


David Orr 


Janine Benyus 


Herman Daly 


John Saul 


[_] Tim Flannery 


Hazel Henderson 
James Lovelock 


Carlos Fiorentino | VCD 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


Rank from 1 to 5: 


1: strongly disagree 4: agree 
2: disagree 5: strongly agree 
3: don't know 


Overall, this experience fulfilled my expectations 
about the approach to Design for Sustainability 
(DfS). 
4.2 
1 2 3 4 5 


The content is appropriate for future classes 
dedicated to DfS. 


1 2 3 4 5 


The methods and dynamic of the class are 
appropriate. 


1 2 3 4 5 


The information delivered to develop the work in 
Class was appropriate. 


1 2 3 4 5 


| found the lecture content meaningful to 
approach Dfs. 


7 Z 3 4 5 


| found the exercise A (associations) to be useful 
to understand short and long term thinking. 


i 2 3 4 5 


| found the exercise B (messages) to be useful to 
work on excersice C. 


1 Z 3 4 8) 


| found the exercise C (sketching) and the late 
group discusion was a meaningful experience. In 
a future DfS course, | could connect visual 
communication design projects with issues 
involved with sustainability. 


1 2 3 4 5 


Whatever your level of agreement be, please 
explain briefly why 


Carlos Fiorentino | VCD 
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Based on this pilot class, the content of a DfS 
course could modify your perceptions and 
assumptions about: 


54 — what is design for 
1 2 3 4 5 
5.2 — the designer's role for the future 
1 2 3 4 5 
5.3 — how urgent a holistic approach to sustainability 


is for the designers 


sl 2 3} 4 3) 
5.4 — design as a multidisciplinary field 
i 2 3 4 5 


— design as a process 


a 
a 


1 2 3 4 5 


5.6 — the reductionist idea of specialization in design 
and the idea of designers as generalists 


1 Z 3 4 5 


7 — short term and long term thinking in design 


oa 


1 2 3 4 5 

5.8 — consumption, consumerism and wasting 
i 2 3 4 5 

5.9 — adding effectiveness to efficient designs 
1 2 3 4 5 

5.10 — information, knowledge and wisdom 
1 2 3 4 S 


544 — functionality and morality in design practice 


1 a 3 4 5 


6.2 


6.3 


6.4 


6.5 


This pilot class fulfilled the basic expectations of 
any design class | have taken. 


1 2 3 ~ 5 


A 400 level class is the appropriate level to 
introduce DfS content. 


1 a 3 ~ 5 


If not at 400 level, at which level of BDes program 
do you think this content should be introduced? 


100 300 500 
level level level 


| think a future DfS course should run for: 


il 2 
term terms more 


Choose the most suitable words to describe your 
experience in this pilot class and the issues of DfS 


[_] Inspiration [| Conflicting 
[_] Motivation [_] Confusion 
[| Innovation Skepticism 
ii Hope [_] Indiference 


Thank you very much, 
enjoy your summer! 


Carlos Fiorentino | VCD 
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06 | In nature waste equals food 


= 

13 | Our children can identify 
over a thousand corporate 
logos but only a dozen or so 
plants and animals native to 

10 | Act locally is not about 
individuals 

07\ After 3.8 bilfion years of 


} 11 | Global economy based on 
q gas, heating and food as 


actual, creates ineaualine 


04 | Only 10% of paper production 
s forest sustainably 


06 | In nature waste equals food 
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Carlos Fiorentino | VCD 
Master's Thesis Project 


Quantitative analysis 


31 Overall, this experience fulfilled my 
expectations about the approach to 
Design for Sustainability (DfS). 


32 The content is appropriate for future 
classes dedicated to DfS. 


strongly agree strongly agree 
agree agree 
don't know don’t know 
4 “| i ™ oe - 
aa, ys disagree i ‘ Ue, GEES SIT: disagree 
strongly disagree strongly disagree 
a3 The methods and dynamic of the 3.4 The information delivered to develop 
class are appropriate. the work in class was appropriate. 
strongly agree strongly agree 
agree agree 
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5.5 — design as a process 
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5.7 — Short term and long term thinking in 
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5.9 —adding effectiveness to efficient 
designs 
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5.6 — the reductionist idea of specialization 


in design and the idea of designers as 
generalists 
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5.8 — consumption, consumerism and 
wasting 
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5.10 — information, knowledge and 
wisdom 
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5.11 — functionality and morality in design 
practice 


6.1 This pilot class fulfilled the basic 


expectations of any design class | have 


taken. 


62 A 400 level class Is the appropriate 
level to introduce DfS content. 
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Level of acceptance of deliverables, methods and content 


° & 
wea 
individually 
Level of acceptance of deliverables, 
methods and content 
85% 


ay 


class 


@4% 


class 


"Victor Papanek 


Paul Hawken 
William McDonough 


University of Alberta : 
Art & Design 10.7 Draft Curriculum 


Carlos Fiorentino | VCD 
Master's Thesis Project 


Design for 
Sustainability. 
1 Draft curriculum. 


TEACHING DESIGN FOR SUSTAINABILITY. 
PROPOSED OUTLINE FOR UNDERGRADUATE VISUAL 
COMMUNICATION DESIGN PROGRAMS 


‘(Living the way we are now, we will need the resources of 5 1/2 


planets to survive) 
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“It makes far better sense to reshape ourselves to a finite planet than to attempt to 


reshape the planet to fit our infinite wants” 
Dawid W. Orr 
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AIMS OF THE COURSE 


Introducing the basis of Design for Sustainability (DfS) at the undergraduate level con- 
sistently, by providing the information and conceptual tools in a focussed curriculum, 
and by introducing Design for Sustainability concepts through project-based exercises. 
Developing critical thinking by promoting responsible practice of design concerning 


sustainable futures. 


Reinforcing the teaching of issues related to Sustainability ~environmental, social and 
economic consequences, spread-out today among different courses and faculties, in 


one unified course based on a design perspective. 


Attending to and capitalizing on the rising interest of young students in global, envi- 


ronmental and social issues connected to their future design professions. 


Promoting Design for Sustainability as a part of a Social Science Route and turn this 
option into a more “applied science route”. Design as a social science is the natural 
route for teaching Sustainability from a holistic approach, taking advance of the in- 


creasing demand of Sustainability knowledge beyond technological education. 


Increasing connections between the Visual Communication Design program and the 
worldwide community of Design for Sustainability: experts, authors, instructors, lec- 


turers, students, and their host institutions. 


Apply this curriculum as a pilot course with chances to be part of a visual communica- 


tion design program in the future. 


Promoting the creation of a first DfS experience course at undergraduate level in high 


education. 
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' Gestalt theory holds that the discrete elements 
of a whole are meaningful only in relation to the 
whole. This is to say that the whole is not explain- 
able in terms of any possible enumeration and 
conjunction of its parts, but rather, we can only 
know what the elements of anything are elements 
of that thing by having a prior conception of the 


whole”. 
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WORKING ON NEW PARADIGMS 


Increasing awareness of and providing extended information about sustainability and 
its close relation with design decisions is an important goal of this project. the goal of 
the Design for Sustainability course is, to give the conceptual framework, modify the 
mind-set and allow the students to get a broader sense of responsible practice. Stu- 
dents taking Design for Sustainability will reach a new view of traditional design issues 
and even of other fields rather than design. This means a better understanding of the 
complexity and interconnectivity that rule ecosystems and the basis of life function. 
The course sumulates critical thinking and addresses new paradigms of design, bring- 


ing retrospective and prospective analysis. 


OVERVIEW OF CONTENTS 


‘The course consists of a modular structure of six units: 
Introduction to the problems 
Introduction to Sustainability 
Design for Sustainability I: the will to act 
Design for Sustainability II: the issues 
Analysis of Conceptual ‘Tools 
Analysis of Case-Studies 


‘These six units are ordered in sequence, but shown as interconnected. Interconnecting 
units means developing issues in parallel across more than one unit at the time. Each 
unit contains a sequential core of topics to address the learning process gradually. The 
idea of a traditional curriculum sequence with a hierarchical order of topics allows: 
introduce and give context, increase complexity, and finally arrive at conclusions and 
encourage critical thinking. The idea of interconnectivity, inspired in Gestalt’s appre- 
hensiveness', leads to a prior conception of the whole and adds balance to the process 
of achieving knowledge and understanding new concepts. Students can be over- 
whelmed by the complex nature of the problems addressed from the very beginning. 
According to the conclusions of the thesis research and testing results that precede and 
supports this draft curriculum, by connecting problems from early stages with case- 
studies and tools, the risk of discouraging students is reduced and the transition from 
understanding problems to finding solutions is optimized. The metaphor “going from 
linear to cycling” is present in the combination of both, hierarchical learning process 


and interconnected apprehensive process. 
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In the diagram is represented the interconnectivity 
between units and sub-units without missing the 
whole approach to the course content. Every con- 
nected node is directly linking exercises, lectures, 


readings, interrelated. 
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Conventional linear, hierarchical 


Context 
es Aprehensive, 


gestaltic 


Issues 


Sustainability 


Design 


*..we cannot build models...if we don’t already | PREFACE TO THE INTRODUCTION 


posses an unequivocal will to realize... We cannot work on Design for Sustainability if we do not already posses the will to act. 


Tomas Maldonado (1972) The following issues will be discussed in the class: 


Skepticism, apathy, behavior, political will, and unconvinience among other 
human constraints. 

Common misconceptions about the sustainability issues. 

Scientific view and evidence. 

Social sciences’ argumentation and analysis of facts. Philosophy and the 


empirical approach to understand reality. 
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“We have built a world of Sybaritic wealth for a 
few and Calcuttan poverty for a growing 


underclass ” 


—Orr, David W. (2004) 
Earth in Mind. On Education, Environment and the 


Human Prospect, stand Press 
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UNIT 1 


Introduction to the problems: 
We have turned our world unsustainable, how did we get here? 


Components: 

Lecture | Handout | Readings | Debate 

Summarize articles, book chapters and/or key-authors, and present it to the class 
(work in group) 


Behavior change exercise 
Contents: 


1.1 History and socio-political context. 
Brief exploration of the last two centuries of our civilization. Agriculture, industrialism 


and post-industrialism. 


1.2 The ancient sustainable world | Old nations and civilizations 


A close observation of pre-agriculture and pre-industrialized world. 


1.3 The path from the Industrial Revolution to the Global Warming 
Analyzing the connections between industrialization, consumption and environmental 
consequences. Understanding the status-quo and convinient ways of thinking (deeper 


descriptions in Unit 4). Collection of charts and studies. 


1.4 Globalization, Inequality and the misconception of Darwinism 

Analyzing causes and consequences of globalization. Interpreting the data from 

UN Millennium report, The UNDP State of Human Development Report through 
Gapminder and other sources. Mapping the inequality factors. Framing the misinter- 
pretation of Darwin’s “the survival of the fittest” in the modern economy (by ignoring 
contextual factors). Comparing GDP (Gross Domestic Product) and GPI (Genuine 


Progress Indicator by rprogress.org) 


1.5 Design as a part of the problem. design as a tool of consumption. 

Design is not only framed by the post-industrial consequences, Design is part in creat- 
ing the actual situation. Designers have become partners in creating problems rather 
than problem solvers. The new times for design is in its first steps, and it is about the 
role of designers as a problem identifiers (deeper description in Unit 3). This section 
analyze what designers have done in the twentieth century and what can be done in 


the twenty-first. (Introducing tools from Unit 5 and case-studies from Unit 6) 


1.6 Designers as interpreters 

This section takes a look at more common misunderstandings and simplified interpre- 
tations or misinterpretations of terms. Intends to reveal different meanings of common 
vocabulary. Diflerences between growth and development, for understanding sustain- 
able development. Differences between consumption and consumerism, efficiency and 
effectiveness, sufficiency and efficiency. Partial or wrong questions driving to ill-formu- 
lated problems (linked with concept in Unit 3.4 and examples from Unit 4). Designers 
as a reflective practicioners (inclined to engage messy but crucially important prob- 


lems). 
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Sustainable development is defined as “meeting 
the needs of the present generation without com- 
promising the ability of future generations to meet 
their own needs”. A sustainable world, is a Design 


problem rather than a Management problem.” 


' Bruntland, G (1987) 

Our common future: The World Comassion on Environment 
and Development, Oxford Press 

* Hawken, P. (1994). 


The Ecology of Commerce, HarperBusiness. 
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UNIT 2 
Introduction to Sustainability. 


Components: 

Lecture | Handout | Readings 

Weekly tour to websites about sustainability 

Exploration: Making connections on a white board I 

Summarize articles, book chapters and/or key-authors, and present it to the class 


(work in groups) 
Contents: 


2.1 Sustainability: brief and extended definitions 

Definitions. Eumology of Sustainability. Eumology and Epistemology of Ecology. 
What do we have to sustain? (introduction to restorative design from Unit 5.5) 
Sustainable Development definition and triple bottom-line assessment. 


The Hannover Principles by William McDonough 


2.2 Framing the issues involved in Sustainability (introduction) 
Energy, waste, social aspects, environmental aspects, human health, among others is- 


sues (deeper descriptions in Unit 4). Collection of charts about sustainability issues. 


2.3 A slow revolution: Evolution from Ecology, Eco-Design and Green Design to Sus- 
tainability and Design for Sustainability 

Chronology of the meeting of Ecology and Design. A brief 40 year-old history, from 
first concerns in the 60’s (Maldonado) and 70’s (Papanek) to the present (Hawken, 
McDonough, Orr) 


2.4 Multidisciplinary aspects of Sustainability 

The meeting of Design and Sustainability in a multidisciplinary context. ‘The connec- 
tions with Anthropology, Economics, Engineering, Urbanism among many other fields. 
The rising of synergies between specialties, towards broader approaches. Arbitrary 


limits. Political will. 
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“When we have hope in something, we also have 
something to say to ourselves; so, too, designing 
and planning become superfluous when we have 
nothing to hope for, nothing to say to ourselves. 
Whereas hope without planning is a particular 
form of alienated behavior, planning without 


hope is its most typical form”. 


—~Maldonado, T. (1972). Design, nature, and revolution; 


toward a critical ecology, Harper & Row. 


“The most important ability that a designer can 
bring is to recognize, isolate, define and solve 


problems.” 


Papanek, V. (1984) Design for the real world: human 


ecology and social change, Van Nostrand Reinhold. 
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UNIT 3 
Design for Sustainability |: the will to act 


Components: 

Lecture | Handout | Readings 

Summarize holistic approach by Hazel Henderson and present it to the class (work in 
groups) 

Exploration: Making connections on a white board I 

Project |; field-trip, searching for unsustainable systems and habits on campus. Present 


the results to the class 
Contents: 


3.1 Holistic approach. 
Turning linear thinking to cycle thinking, short-term thinking to long-term thinking 
(Hazel Henderson) 


3.2 The Design process and DfS process 
Common approaches between design process and methodology and Sustainability 
needs. Based on ICIS-Lund, Okala, UNEP-Delft’s D4S, John Chris Jones’ Nature 


Mimic and other related design sources. 


3.3 Responsible Design, concepts and practice. 
The new paradigm of Design. Ethics meets the emergency. (linked with Unit 4.6). The 


morals of Design. 


3.4 Designers as problem identifiers, designers as generalists. 
Papanek’s, Maldonado’s, Orr’s, Margolin’s and others concepts. (linked with Unit 4.6) 


3.5 Design within limitations 
Defining the hmits. Papanek’s triad of limitations and other theories. Edward DeBo- 
no’s “6 hats discussion model” and “lateral thinking”. Rittel’s wicked problems ap- 


proach. Principles of ‘Thermodinamics and understanding low and high enthropy. 


3.6 Research for DfS 
Finding the cycle of designs, “life” of materials. (connected with tools in Unit 5.7) 


Questioning everything. Looking for unsustainable situations around our routines. 
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“We've reached a point where the value we do add 
to our economy is now being outweighted by 

the value we are removing, not only from future 
generations in term of diminished resources, 

but from ourselves in terms of untivable cities, 
deadening jobs, deteriorating health, and rising 
crime. In biological terms, we have become a 


parasite and are devouring our host...” 


—Hawken, P. (1994). 


The Ecology af Commerce, HarperBusiness. 
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UNIT 4 


Design for Sustainability Il: the issues of Sustainability. 


Interconnections with consumption culture, human behavior and political will. 


Components: 

2 Lectures: DfS films: Al Gore’s Unconvinient Truth, The 11th Hour (movies) fragments 
from Children of Men, Brazil, AI, independent movies and documentaries among other 
options. Local practitioners of sustainability (guest speakers) 

Handout | Readings 

Excercise | in class: transportation, industry, consumption and its connections with 
Global Warming. Crit in class 

Excercise 2 in class: rough idea of zero waste product of design (anticipating final 


project) Crit in class 
Contents: 


4.1 Energy 

The numbers of energy resources: mapping the local and global situation, 
Re-establishing the connection with the sun, the model of photosynthesis. 
Alternatives to fossil fuels (examples in Unit 6) 

Autoefficiency: re-defining the power net. Intelligent appliances, smart users. Green 
roofs and biosystems. 


Working with and despite of corporations and status quo. 


4.2 Waste treatment 
The natural process: waste equals food (cases given from Unit 6). Understanding cy- 


cling, recycling, recycled, recyclable, downcyling and upcycling. 


4.3 Environmental harm 

Human footprint. Agressive industry and agriculture. CO2 emissions and greenhouse 
effect. Pesticides and fertilizers. Depletion of natural resources and wildlife. Modifying 
the ecosystems. Climate change and its consequences. Analysing WTO-UNEP 2007 
models. Radiative effects definition. Natural versus anthropogenic factors. 


Cycling to linear industrial stepback and linear to cycle restorative design. 


4.4 Human health 
Ask why this happens before research how solve it: carcinogen substances, heavy met- 
als, toxins and dioxins (Helen Caldicott). 


Water, food, soil as health factors. Overpopulation. 


4.5 Social (side)-effects 

Local-global pattern: polarity and inequality. New ways of poverty and extreme pov- 
erty. Dropback in education and healthcare. Social behavior change. Crime increas- 
ing rates. Terror as a reaction and justification. (material from Vandana Shiva, Hazel 


Henderson, John Saul among other authors) 


4.6 Products of Design 
Analysis of design creations and communications: examples, brainstorming and free 
associations. Should this exist? Are we real consumers or efficient discarders? VCD 


products. Green papers: standards and regulations, state of the art. (Unit 6.1) 
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UNIT 5 
Conceptual tools. 


Components: 

Lecture | Handout | Readings 

Experimentation: understanding LCA and other assessment methods (guest speaker) 
Excercise 3 in class: sketching from statements. Crit in class 


Project 2: Communicating Sustainability: the medium is the message. Crit in class 
Contents: 


5.1 Triple bottom line sustainability strategy 
A method to balance social, environmental and economic factors, towards responsible 


practice and excellence in products of design. 


5.2 Biomimicry: inspiration in the best possible design (nature) 
Definition. Concepts: Nature as model, Nature as measure, Nature as mentor. (from Ja- 
nine Benyus’ Biomimicry) Applied biomumics. Patterns in nature (from David Orr). Swarm 


theory: ants, bees and birds. 


5.3 Slowdesign: a contra-cultural vision 
Slow revolution: a reaction against human running. A holistic approach to design. 
Slow design as long term thinking. Slow design and its connections with Biomimicry. 


(based on Fuad-Luke’s Slowlab concepts. 


5.4 Communicating Sustainability 

Spreading and educating towards possitive human change: Social marketing for D{S. 

Common mistakes and possible solutions for public campaigns. Common iconic plac- 
es, new vocabulary and jargon. Activist design. Eco-footprint calculators on internet. 


Snobby risks and politization (from Al Gore’s book) 


5.5 Restorative design 
“Less bad” is not enough. The myths of efficiency. From efficiency to eco-effectiveness. 


Ways to pay it back to nature and ourselves with economic sense. 


5.6 Inclusive design and user-centered design principles applied to Design 
for Sustainability (to develop optionally) 


5.7 For good is for best vs. the harmless the better: overview of assestment tools for 
products of design. 

Life Cycle Assestment (LCA), a math tool Based on IITEE Icls-Lund material. Ecologi- 
cal Footprint (EF), based on Vhiye University Amsterdam. GLUA, based on Wupper- 
tal Institute. Impact matrix and 8-point wheel based on UNEP-Delft’s D4S. Ha per 


person concept based on Ecofoot and GPI by Rprogress. 
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5.8 Benchmarking Sustainability 
Information design: developing models to rank and benchmark with sustainability 
data, criteria based on Sustainlane.us and UNEP-Delft’s D48 


5.9 Macro solutions: tools from Politics, Economy and Marketing 
pros and cons of a controversial regulation applied in the U.S. European Union and 


extended to other continents (from Patrick Bond). United Nations initiatives and the 


NGO’s community. Kyoto protocol and other global manifestations. 


Clean Development Mechanism, green tax, carbon tax trade or “carbon colonialism”: 


10 


“Fear not dear Sohutionists; the future is upon 
us. It is ripe for the taking, A change of design is 


under construction.” 


—Perry Farrell 
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UNIT 6 
DfS Case-studies. 


Components: 

Lecture: project gallery 

Handout | Readings 

Project 3: Research on detect more sustainable designs locally, regionally and globaly. 
Present the results to the class 

Project 4: Applying assessment to a conference package, presenting alternatives. 
Project 5: Developing a widget for sustainable scenarios (project cordinated with 593- 


594 classes) 
Contents: 


6.1 No waste products, no waste packaging, no waste promotional material 
Examples included in Fuad-Luke’s, Papanek’s, Suzuki’s books and articles, 
among others. Green papers report from Applied Arts: CSA, SFI, FSC, PEFC certifi- 


cations, sustainable management forests and recycling, 


6.2 More communication devices and more trees. 

Electronic paper and other innovative materials. (based on Hazel Henderson’s “The 
age of light’) Projections, holograms and other inventions based on light. The reduc- 
tion of using chlorine and pulp based papers and non-hiodegradable plastics (based on 
Mreal and Hemlock). 


6.3 Alternative Energy 


Examples included in Mau’s, Manzini’s, Benyus’ books and websites among others. 


6.4 Sufficient nodes (homes) and efficient systems (cities) 

Examples included in related books. Material fron. UNEP-Futerra’s Communicating 
Sustainability. About waste, forestry, energy and transportation (by Torleif Bramryd , 
Christian Henriksson & Michael Johansson, Department of Environmental Strategies 
of Lund University, Sweden) 

‘Two sustainable communities: BOO! at Malmo and Christiania at Copenhagen. 
Earthship biotecture by Mike Reynolds. 


More examples collected from Canada and worlwide. 


6.5 Sustainable food 


Examples included in Sustainatable and Free Range Studios 


6.6 Carbon calculators, mapping and other sustainability widgets 


Examples included from Breathing Earth, Gapminder, Ecofoot, RProgress 
} 5S 5S 


Final Project 
Development of an innovative no-waste design in any field —an object, system, visual 


communication piece, packaging, etc. Detecting a problem, analyzing, design solutions, 


justify a proposal, describe implementation. 


Final exhibition. 
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CLASS MATERIALS 


1. STRUCTURE, OUTLINE AND SCHEDULE OF THE COURSE 
2. RECOMMENDED PRE-READINGS 


Papanek, V. (1984). Design for the real world: human ecology and social change, 
Van Nostrand Reinhold. 


McDonough, W. (2002). Cradle to cradle: remaking the way we make things. 
New York, North Point Press. 


Hawken, P. (1994). The Ecology of Commerce, HarperBusiness. 


3. HANDOUTS 


For units | to 6, projects | to 5 and final project, for exercises | to 3 


4, INTERACTIVE EXERCISES 


Making connections on a white board 


5. SLIDE-SHOWS 


We have turned our world unsustainable, how did we get here? 
Sustainability: brief and extended definitions 

Design within limitations 

Energy, waste, environmental harm, human health, social side-effects 
Products of design 

Conceptual tools gallery 

Design for Sustainability gallery 


6. TENTATIVE SAMPLE GUEST’S LECTURES 


Sustainable everyday. Local guest speaker from Carbonbusters 

The future of sustainable energy. Speaker from Parkland institute and Edmonton Waste 
Management 

Reaching Kyoto protocol goals. Speaker from City of Edmonton. 

Witness of the meltdown. Speaker from Canadian Circumpolar Institute. 

The new paradigms of creating sustainable products. Guest speaker from UofA indus- 
trial design. 

About ecology, sustainability and institutional and political will. Guest speaker from 
UofA Ecology, Biological Sciences, and Faculty of Science. 
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READING SOURCES (TENTATIVE) 


Benyus, J. M. (1997) Biomimicry : innovation inspired by nature. New York: Perennial. 
Bookchin, M. (1980). Jozward an Ecological Society. Montreal: Black Rose Books. 
Buber, M. (1966). Paths in Utopia. Boston: Beacon Press. 


Caldicott, H. (1992). If you love this planet : a plan to heal the earth 
New York: W.W. Norton. 


Crowe, N, Nature and the Idea of a Man-made-world. 
Flannery, Tim (2007). We ave the weather makers., New York: Harper Collins. 


Frascara, J. (1997). User-centered Graphic Design. Mass communication and social change., Tay- 
lor & Francis. 


Frascara, J. (2002). Design and the Social Sciences: Making Connections, 
London: Taylor & Francis. 


Fuad-Luke, A. (2005). The Eco-Design Handbook: A Complete Sourcebook for the Home and 
Office.. London, Thames & Hudson. 


Hawken, P. (1994). The Ecology of Commerce, New York: HarperBusiness. 
Irwin, T. (2003). “A Crisis in Perception.” Design Lssues. 
Koestler, A. (1967). The ghost in the machine. New York: Macmillan. 


Maldonado, T. (1972). Design, nature, and revolution; toward a critical ecology. New York: 
Harper & Row. 


Manzini, E.-J., Francois (2003). Sustainable Everyday, Milano: Edizioni Ambiente. 
Margolin and Buchanan, R. (1995). The idea of design, Cambridge, Mass: MIT Press. 
Mau, B. (2004). AZassive change, London: Phaidon. 


Max-Neef, M. (1991). Human Scale Development, New York: Apex Press. 


McDonough, W. (2002). Cradle to cradle: remaking the way we make things. 
New York, North Point Press. 


Orr, D. (1992). Ecological Literacy: Education and the Transition to a Postmodern World. 
New York: University of New York Press. 


Orr, D. (2002). The Nature of Design. New York: Oxford University Press. 
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Orr, D. (2004). Earth in Mind. On Education, Environment and the Human Prospect. 
Washington, DC: Island Press. 


Ortbal, J., Lange, M., and Carroll, M. (1996). The Ecology of Design, New York: The 
AIGA Press. 


Papanek, V. (1984). Design for the real world : human ecology and social change, 
New York: Van Nostrand Reinhold. 


UNDP, R. (2005). The State of Human Development, in Human Development Report 
2005: Human Development Reports UNDP. 


Soer, M. (2006). Graphic Design is Immatenal, mn Journal of Design in State of the art 
AIGA [Electronic Version]. AIGA from http://voice.aiga.org/content.cfm?ContentAli 


as="0d Fgetfullarticle&aid=23 25495. 


Suzuki, D. (2002). Good news for a change : how everyday people are helping the planet, 
Greystone Books. 


Thorpe, A. (2007). The Designers’ Atlas of Sustainability, Washington: Island Press. 
Welter, V. M. (2002). Biopolis. Cambridge, Mass.: MIT Press. 


Whitehead, M. (2007). Spaces of sustainability : geographical perspectwes on the sustainable 
society. New York: Routledge. 


Williams, C. (1995). Ongins of Form. Stamford, C'T: Architectural Book Pub. 


worldrevolution.org overview of global issues. 
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RESOURCES ONLINE 
sustainabilitydatabase. blogspot.com 


aashe.org 
abe.net.au/science/planetslayer/planetslayer. htm 
academyart.edu/graphic-design-school/mfa_faculty.html 
advancegreen.ca 

aiga.org 

ant-design.ca/research 
apple.com/hotnews/agreenerapple/ 
arcticnet-ulaval.ca 
ase.tufts.edu/polsci/faculty/portney/revisedRankingCities.pdf 
autos.canada.com/green/index.html 
awma.org/awards/index.html 

beit.ca 

bfi.org 

bioenergias.eu 

biomimicry.net 

bioneers.org 

blog. carbon-360.com/ 

bread.org 

breathingearth.net 

carbonbusters.org 
channel4.com/news/articles/world/speed*/o20reader/ 164940 
citeulike.org 

climatecrisis.net 
cnn.com/2007/TECH/ptech/08/01 /horizon.tech/index.html 
cognexus.org/id42.htm 

conference.ewmce.com 

connectingforchange.org 

cooperativeresearch.org 

copvcia.com 

d4s-de.org 

data.giss.nasa.gov/gistemp/maps/ 
daversitycode.com 

daversitycode.com/earthscope 

davidsuzuki.org 

deceptiondollar.com 

dep.org.uk/activities/ cities-activities.htm 
designcanchange.org 

designersaccord.org/ 

designers-atlas.net 

designfortheworld.org 

designforum.aiga.org 

earthcharter.org 

earthday.net 


earthobservatory.nasa.gov/ 
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earthobservatory.nasa.gov/Observatory/runqt.php3 
earthobservatory.nasa.gov/Study/Bees/ 

earthship.net 

eciad.ca 

eciad.ca/~elverumd 

ecofoot.org 

ecologicalfootprint.org 
ecoworld.com/home/articles2.cfm?tid=445 
eink.com/technology/index.hunl 
emma.polimi.it/emma/showEvent.do?idEvent=23 
endowmentinstitute.org/sustainability 
enmax.com/Energy/Whats+ New/Renewable+Energy+Solutions 
enn.com 

environment.gov.ab.ca 

environment.gov.ab.ca/edu 

environmentalindicators.com 

ewmce.com 

exargentina.org 

experts.ualberta.ca 

footprint.wwf.org.uk 

fossil-of-the-day.org/ 

freakonomics.com 

friyofeapra.net 
gapmuinder.org/downloads/presentations/human-development-trends-2005.html 
ede.net 

gigaom.com/2007/05/02/eco-trends-green-apple 
elobal-cool.com 

elobalresearch.ca 

elobalrichlist.com 

globalwarmingart.com/ 
globalwarmingart.com/wiki/Image:Greenhouse_Gas_by_Sector_png 
greenoptions.com 

greenpeace.org/canada 
euardian.co.uk/environment/2007/nov/04/climatechange.scienceofclimatechange 
hdrundp.org 

helencaldicott.com 
howdesign.com/dc/features/questioneverything.asp 
iciscenter.org 

id2.ca 

idebate.org 

idebate.org/thepeoplespeak 
idsa.org/whatsnew/sections/ecosection/okala.html 
igloo.org/peoplespeak 
iht.com/articles/2007/01/28/features/design29.php?page=2 
iusd.org/educate/declarat/talloire.htm 

indexaward.dk 

infowars.com 
inhabitat.com/2007/08/30/index-awards-solar-bottle 
insideeducation.ca 


ivm).ivm.vu.nl 
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joinred.com 

jonano.com/ 

kidsfootprint.org 

legitgov.org 

lunamedia.org 

makepovertyhistory.org 

massivechange.com 

mattsoar.org 

mdgmonitor.org 

mec.ca/Main/explore.jsp? FOLDER %03C%3 Efolder_id=253137 13028833 15&bmUID=1200517201958 
media.mit.edu/micromedia/elecpaper.html 
millenniumindicators.un.org 


mission-sustainability.org 


myspace.com/ourplanet 
nature.com/climate/index.html 
nature.com/news/index.html 

nbrti.orge 
news.bbe.co.uk/2/hi/in_depth/7075759.stm 
news.bbe.co.uk/2/hi/in_depth/7075759.stm 
nscadesign.ca 

nyas.org 

oberlin.edu 

oikos.org 

oilempire.us 

oil-price.net 

omidyar.net 
onehundredthings.wordpress.com 
onlinejournal.com 
originenergy.com.au/carbon 
ottawa.ca/city_services/recycling_garbage/rethink_garbage/compared_en.html 
ourworld.compuserve.com 

parsons.edu 

pas.org.ar 

pbs.org/webh/nova/solar 
pe.blogspot.com/2006/07/sustainable-cities-are-unaffordable. html 


personalrapidtransit.com 


philly.com /inquirer/world_us/ 200705 13_Better_rapid_transit_Bus_advocates_think_so.html 
plasticlogic.com/ 

policyblogverizon.com/policyblog/blogs/policyblog/kathybrown9/25 1 /hybrid-vans-fuel-cells-and-verizon.aspx 
policychannel.com 

progne.com 

questionsquestions.net 

rec.org/ REC/Programs/SustainableCities 

remarkable.co.uk 

re-nourish.com 

resources4rethinking.ca 

rprogress.org 

rr.ualberta.ca/people/hamann/climate/index.asp?page=climate-ab 


safeclimate.net/calculator 
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schumachercollege.org.uk 

scilam,com 

scottcamazine.com/personal/ Design Nature 
services.alphaworks.ibm.com/manyeyes 

sfu.ca 

sierraclub.org 

slowlab.org/ 

sodis.ch 

standdown.net 

stopglobalwarming.com 
su.ualberta.ca/services_and_businesses/services/ecopage 
su.ualberta.ca/services_and_businesses/services/ecopage/What"o20is°/o20Sustainability 
susdes.org 

sustainability.aiga.org 
sustainability.syncrude.ca/sustainability2005 /index.shtml 
sustainabilitydatabase. blogspot.com 

sustainable-city.org 

sustainabletable.org 

sustainlane.us/overview.}sp 
teragrid.org/news/sci-high/fuel_cell_cometh.html 
terrapass.com/ 
thegatewayonline.ca/green-light-for-green-south-campus-development-200707 25-63 | html 
thegreenguide.com/ 

thegreenguide.com/green_home 

thinkenergy.com 

treehugger.com 
treehugger.com/files/2005/04/wave_power_alte_1.php 
trechugger.com/files/2005/07/pollution_eatin.php 
treehugger.com/files/2005/12/magenn_air_roto.php 
treehugger.com/files/2007/02/bloomframe_wind.php 
treehugger.com/files/2007/06/no_more_power_c.php 
treehugger.com/mt/mt-tags.fegi?tag=oil/020sands&blog_id=1 
truth-now.com 

ualberta.ca/~ersc/ Handbook/section | /other.htm 
ualberta.ca/~ersc/ Handbook/section2/ecohouse.htm 
ualberta.ca/ERSC 

ualberta.ca/ PARKLAND 

ucalgary.ca 

ulsf.org/programs_talloires.honl 
ulsforg/programs_talloires_signatories.html 
un.org/sumnut2005 

una.ac.cr/ambi/Ambien-Tico/ 107/gudynas.htm 
undp.org 

unep.fr/pc/sustain/advertising/ads. htm 

unep.org 

unep.org/geo/geot+/media/graphics/index.asp 
universe.daylife.com 

unmillenniumproject.org 

usctcgateway.net/ 


usctcgateway.net/tool/ 
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utne.com 

veu.edu 
visiblestrategies.com 
voice.aiga.org 
web.worldbank.org 


weblogs.clarin.com/los-amores/are hives/2007/04/el-medio-ambiente-no-le-importa-a-1 iadie-o-si.html 


weblogs.clarin.cc ym/los-amores/archives/2007 /05/el-efecto- 
worldchanging.com/ 

worldrevolution.org 

worldwatch.org 

wtc7.net 

www3.gov.ab.ca/env/ climate /index.html 


www3 .goy.ab.ca/env/ soe/index.html 


al-gore-y-una-teoria-urgente-de-la- »bscenidad.html 
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How many planets do you have to live in? * 


SSSSCE 


Jesign for Sustainability 
(Living the way we are now, we will need the resources of 
5 1/2 planets to survive) 
education 
Preparing designe of the future 
ad 
{ sustainability design 
1 Design for 


5B BBD BID © 5BSBLB AS 


esSiIGn 


SBKB LRRD 


eae ooo 


> 


as Interdisciplinary as process 


Sustainability 


designer 


as problem identifier as generalist 


Sustainability Sustainability 


is an attempt to provide the best outcomes for the human and natural 


"meeting the needs of the present generation 
environments both now and Into the indefinite future 


without compromising the ability of future 
generations to meet their own needs"! 


1 Grundtisnd Gre Hasler (1ab71 Cer commen Fore Wenscou 


ASIGGE 


Education 


economic 


triple bottom line of sustainability 


AAABE 


Education 


@ achieving “ecological literacy 

Design for Sustainability 
@ exercising critical design thinking 
@ applying sustainable design pract 


ABS 


Design for Sustainability 
the models: 
get design inspiration from nature (biomimicry) 


@ design as a process 


@ nature as mode! 


after 3.8 billion years of research and development, @ nature as measur 
failures are fossils, and what surround us @ nature as mentor 
is the secret to survival 
@ design ecologically intentior 
@ user-cent 1 desic tu t 
Janine Benyus (1998) Biomimicry 
AABS 


intelligence : reflects a broader and deeper capability for 
comprehending our surroundings—"catching on’, “making 
sense’ of things, or “figuring out” what to do. 


DfS critical thinking 


cleverness : possession of quick or able intelligence. 
Ingenious, talent 


maximum : the highest limit 


vs. 


optimum; the best or most favorable condition, or the greatest 
amount or degree possible under specific circumstances 


information ; data that have been processed into a format that 
is understandable by its intended audience 


vs. 


knowledge : relevant information that one is able to recall from 
memory, recognition of cause and effect 


vs. 


wisdom : the combination of knowledge in an insightful way, 
experience, and intuitive understanding 


efficiency : the extent to which time is used for the 
intended task 


vs. 


effectiveness : the power to produce a decided or 
decisive effect 


growth ; an increase in size, number, value, or strength 
(pathology) an abnormal mass such as. a tumor 


vs. 


development ; progress through a sequence of stages 


vs. 


evolution : a gradual process of development leading to a more 
advanced or complex form 
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consumption : the act of consuming something 
(of energy), use, use up 
(eat): devour, eat, eliminate, obliterate 


VS. 


consumerism ; a materialistic attachment 
to possessions 


vs. 


waste : excess of material, useless by-products or 
damaged, unsaleable products; garbage; rubbish, 


cee 


functional ; useful; serving a purpose 


VS. 


moral : relating to principles of right and wrong 
in behavior 
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designers as problem identifiers 
“reading” differently 


CREB 


2006. An Inconvenient eruth 


‘Al Gore, 2006. An inconvenient truth 


‘Al Gore, 2006. An incanvenient truth 


designers as problem identifiers 


“talking” differently 


a 


AE 


L'effet de serre dd a la pollution 
réchauffe ta planéte. 
C'est maintenant qu'il faut agir. 


planete viv 


World Wildlife Fund 


aim: zero 
emissions 


hed 


wwwewinept/pc/sustain/advertising/ads htm 


www.unep fr/pe/sustain/advertising/ads,htm 


www.unep fr/pe/sustaln/advertising/ads. htm 
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short 


short 


growth 
information 
cleverness 
efficiency 
functional 
fast 


linear 


design 


eae 


On avance 


On Avance. 


www.unep fr/pc/sustain/advertising/ads.htm 
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long short 
a) = 


growth 
information 
cleverness 


efficiency 


functional 
fast 
linear 
vas 
) a 
G<design > 
long ' short 
development evolution growth 
knowledge wisdom information 
intelligence cleverness 
effectiveness efficiency 
moral functional 
slow fast 
cyding linear 
tesign design 


re-thinking 


DfS long-term thinking 


long 
development evolution 
knowledge wisdom, 

intelligence 


effectivenes 


moral 
slow 
cycling 
Tae 
G< design > 4 
I 
long 
development evolution 
knowledge wisdom 


intelligence 
effectiveness 
moral 

slow 


cycling 


moral 
i effective 
interdisciplinary —¥ \ 
restorative 


holistic 
process based 


problem identifier ~ 


generalistic 


holism : the whole is greater than the sum of the parts 


resilience : the mental ability to recover quickly from 
depression, illness or misfortune 


enlighten ; to make clear to the intellect or conscience, making 
up the mind or understanding 


ecology : (from the Greek oikos, household, and logos, logical 
discurse) 


‘biomimicty : (from the Greek bios, life, and mimesis, imitation) 
Nature as a model, Nature as. a measure. Nature as mentor. 


ecological footprint : the resources (in terms of land and water) 
that a population would need to sustainably support itself and 
to absorb its wastes 


carrying capacity : the number of individuals an environment 
can support without significant negative impacts 


greenhouse gases : gases emitted as a result of human 
activities, which produce “green-house effect” 

~infrared radiation in the atmosphere, which warms the planet's 
surface 


important vocabulary 


sustainable : the ability to continue a defined 
behavior indefinitely 


restorative : the ability to recuperate degraded, damaged or 
destroyed systems through active human intervention 


regenerative : the ability to replace the present linear systems 
of throughput flows with cyclical flows 


anthropogenic: the influence of human beings on 
natural objects 


entropy : (commonly) the tendency of a system that is left to 
itself to descend into chaos 
(specific) second law of thermodynamics —transference of energy 
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Practitioners inspiring DfS practices 


Carbon Busters 

Engineer Godo Stoyke, head of Carbon Busters, held that we currently have the 
technology and knowledge to reduce utility consumption by up to 75° without 
compromising comfort. Reducing consumption and improving efficiency in the use of 
energy is one of the strategies to address the ecological footprint, but it can also be a 


good opportunity for saving money at home and business. 


Inspired by the work of Amory Lovins of the Rocky Mountain Institute, Carbon 
Busters is a small business based in Edmonton, but working internationally. 

Carbon Busters’ goal is to assist school boards, governments and industries in 
maximizing energy efficiency and reducing greenhouse gas emissions while educating 
building users and maintenance staff as to its benefits. Carbon Busters is a good 
example of approaching sustainable goals from everyday solutions, focused on 


acting locally. 


Parkland Institute 

Since 1994, Parkland Institute is a research centre situated within the Faculty of 

Arts at the University of Alberta. This institute is oriented to study economic, social, 
cultural and political issues facing Albertans and Canadians, using the perspective of 
political economy. Parkland Institute publishes Zhe Post, a full dedicated newsletter to 
social and environmental issues, focused on a regional level. The publication is a great 
source of information including news, agendas and participation in discussions related 
to sustainability issues in Uof A, Edmonton, Alberta and Canada. Parkland Institute 
organizes many lectures and presentations along the year as well as a main annual 
conference. In the fall of 2007 Parkland brought the 11th. Edition to UofA called /rom 
Cnsis to Hope: Building Just and Sustainable Communities. In it, lecturers from different parts 
of the world explored the transition from the carbon economy to sustainable futures. 
Parkland Institute is an example of a local organization, connecting a university with 


its community, in order to give awareness in regional, national and global issues. 


Design can Change 

Design can Change is an initiative of SmashLab, an interactive design services firm 
based on Vancouver. Design can change is a website for designers, intended to create 
awareness and promoting sustainable design practices. For this thesis project, Design 
can Change is an example of how the issues can be approached from the commercial 


aspect of design, and deliver a coherent message. 


Visiblestrategies.com 


Visible Strategies is a small company based in Vancouver. It provides next generation 
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36. Alastair Fuad-Luke 
is chairman of Tempo, 
the sustainable design 
network based in UK. He 
is a sustainable design 
facilitator, writer, lecturer 


and maker. 


37. Retrieved from 
slowlab.org on November 


2007 


Carlos Fiorentino | VCD 
Master's Thesis Project 


strategy mapping and decision support visualizations. 


Visible Strategies provides a platform for communities, companies and other 
organizations to easily integrate and effectively communicate strategies and plans such 
as corporate social responsibility (CSR), triple bottom line, sustainability reporting and 


global reporting initiative (GRI) reporting. 


iD2 

iD2 is a design firm based in Victoria since 1997, and specializes in sustainable 
solutions designed to help small businesses and organizations reach their marketing 
and communications objectives. [D2 operate using the tiple bottom line business 
model based on sustainable development. iD2 support and work for clients strongly 
oriented to sustainable issues, from governments to educational institutions, art 


foundations, and social fundraisers. 


Re-nourish.com 

Re-nourish is a resource for the graphic design industry based on a website. At Re- 
nourish, designers help to other designers to start the conversation on green graphic 
design by providing definitions, tips, and links to sustainable resources designers can 
use. The website includes information about papers, inks, printers, packaging, green 


design firms, sustainable living, related articles and case-studies. 


D4S 

D4S —Design for Sustainability— is a joined initiative created by UNEP, TU Delft, 
Inwent Germany, and SusDesign Portugal, which intends to promote product 
innovation based on sustainable development for developing economies. It consists in a 
documented course-like manual of procedures, a website and events and presentations 
connected. ‘This material brought a referent to this thesis project in terms of product 


oriented ecological impact assessment tools. 


Slow Lab 

Alastair Fuad-Luke” was one of the lecturers at ICIS-Lund Sustainable Futures 
workshop in Denmark-Sweden, from which this DfS thesis project drew inspiration. 
In that opportunity he introduces the Slow-design project, linked to the SlowLab.org 


community. 


SlowLab is an emerging organization based in New York City and with activities 
worldwide. The mission of the organization is to promote ‘slowness’ as a positive 
catalyst of individual, socio-cultural and environmental well-being, engaging the 
innate creative capacities of individuals and leveraging the collaborative potential of 
communities to spur networks of cooperation that incite new thinking and approaches. 
SlowLab’s current and future programs include public lectures, discussions and 
exhibitions, a dynamic online project observatory and communication portal, 


academic programs and publishing projects.” 
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Massive Change 

Originally Massive Change was conceived as an exhibition and later spawned a book 
by the designer Bruce Mau and the Institute without Boundaries. The exhibition, 
which was commissioned by the Vancouver Art Gallery, looks at how design can 

be used as a methodology to address the problems inherent our social, economic 

and political systems. The exhibit looks at the implementation of new ideas and 
technologies to address issues like environmental sustainability and poverty. The 
exhibit has been presented from 2004 in Canada and US. Massive Change also 


launched an electronic newsletter and radio broadcast. 


Massive Change explores paradigm-shifting events, ideas, and people, investigating the 
capacities and ethical dilemmas of design in manufacturing, transportation, urbanism, 


warfare, health, living, energy, markets, materials, the image and information.” 


AIGA Sustainable Design 

The American Institute of Graphic Arts -AIGA~ is a recognized institution 
worldwide. The AIGA Center for Sustainable Design is a branch within AIGA’s 
website, dedicated to providing designers with a wide range of information regarding 
sustainable business practice. Through case studies, interviews, resources and 
discourse, this site support designers in incorporating sustainable thinking into their 
professional lives. It is a source of information, an important space of discussion and 


design connections, very useful for a Dfs class. 


Treehugger 

TreeHugger is a media outlet dedicated to driving sustainability mainstream. It 
provides information about “green” options in consuming. ‘Treehugger’s website 
includes weekly and daily newsletters, related video segments, radio shows and a 
user-generated blog. Designers and companies consult Treehugger for tendencies in 


sustainable design. 


Earthship Biotecture 

Earthship Biotecture, based in Taos, NM, USA is a global company offering proven, 
totally sustainable designs, construction drawings & details, products, educational 
materials, lectures / presentations, consultation & guidance toward getting people in 


sustainable housing. 


The concepts of Earthship and Biotecture were created by Architect Michael E. 
Reynolds. He has worked for 35 years on researching and developing self-sufficient 
housing made from recycled materials. Reynolds has published many books, textbooks, 
papers and articles about sustainable architecture and biotecture, as well as given 
lectures and participated in radio and TV programs. In 2007 the documentary Garbage 
Warnor based on Mike Reynolds’ work was released in four film festivals. The director 


of the film is Oliver Hodge —a graduate of Industrial design. 
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Earthship definitions: 
|. passive solar home made of natural and recycled materials 


9. thermal mass construction for temperature stabilization. 


2 


3. renewable 
home with little to no utility bills. 


energy & integrated water systems make the Earthship an off-grid 


Biotecture definitions: 
1. the profession of designing buildings and environments with consideration for 
their sustainability. 


2. a combination of biology and architecture. 


University of Alberta 
a a 10.10 DfS Showcase 


Carlos Fiorentino | VCD 
Master’s Thesis Project 


University of Alberta 
Art & Design 


The content, methods and tools for 


el in thie projeot were snnted und results analysed in 


nine elleriivewes lhe level of 
WC efignwrrmnent of stasterits with tlie 
i] ng yomsons eesealed inpormant (etorsand comadgrations 


on of dh 


and supparted the in enduction of key methods 
nes 


Hil yu 


Weer Cottsiats of « CuRMeinD plan un 


ials and graphics sveanye v9 Lee implarnoredd in 


Carlos Fiorentino | VCD 
Master's Thesis Project 


DfS conceptual approaches 
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